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GREAT BRITAIN € IRELAND 


Founded 1877. Incorporated by Royal Charter, 1885. 
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SHAKESPEARE'’S 
WORKMANSHIP 


By SIR ARTHUR QUILLER-COUCH 
M.A., Litt.D. 


King Edward VII Professor of English Literature 
in the University of Cambridge. 


The studies in this book seek to discover, in some 
of his plays, just what Shakespeare was trying 
to do as a playwright. This has always seemed 
to the author a sensible way of approaching him, 


and one worth reverting to from time to time. For 
it is no disparagement to the erudition and 


scholarship which have been so piously heaped 
about Shakespeare to say that we shall sometimes 
find it salutary to disengage our minds from it all, 
and recollect that the poet was a playwright. In 
thus considering some of Shakespeare’s chief plays 
as pieces of workmanship (or artistry) the book 
follows a new road that is all the better worth a 
trial because it lies off the trodden way. 
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Editorial Notes. 


IN reviewing each year the activities of the British 
Association, which holds its ninety-seventh meeting in 
Leeds this month, it becomes increasingly interesting 
as the centenary approaches to look back on the past 
history. The published in 
connexion with the 1926 meeting was chiefly notable 
as containing Sir Oliver Lodge’s reminiscences of the 
previous occasion at Oxford, in 1894, when he gave 
the first public demonstration of wireless telegraphy. 
This year the interest is of another character, but it 
marks an advance scarcely less striking, in the change 
which has come about in the public attitude towards 
biology. In 1858 the British Association first met at 
Leeds under the presidency of Sir Richard Owen 
at a moment that was a critical one in the history of 
this science. Only a few weeks previously the famous 
papers by Wallace and Darwin announcing their 
theory of the origin of species had been read to the 


special number we 


Linnean Society, and Owen’s reference to these papers 
in his presidential address, which adumbrated a 
process of “continuous creation’’ to explain the 
geological and biological evidence, was the opening 
note in the controversy upon evolution and _ its 
methods. Now, nearly seventy years later, Sir 
Arthur Keith has appropriately chosen to discuss the 
present position of Darwin's theory of man’s descent, 
in his inaugural address on 31st August. While 
the new paper is unlikely to herald any such 
controversy as that which succeeded the reference by 
the President of 1858, its subject is still bitterly 


PRICE 1s. NET 


disputed in certain parts of the United States. We 
recently heard it suggested, however, that before 
passing judgment on any country one should be 
required to pass a test in its geography; we agree, 
adding that it shows want of perspective to suggest 
that the attitude of the Middle West represents the 
typical American view of evolution, which members of 
the British Association heard so admirably stated last 
year by Professor [Fairfield Osborn, director of the 
New York Natural History Museum. Other aspects 
of the Leeds meeting are discussed on page 301. 
* *k * * * 

The letter which we publish this month from Lord 
Montagu of Beaulieu, Lord Avebury and Sir John 
Otter, who are making an appeal on behalf of a new 
bird sanctuary for the recently enlarged borough of 
Ealing, is a reminder that when the Selborne Society 
was started more than forty years ago, it was for the 
protection first of all of “‘ birds’’ and afterwards oi 
‘plants’ and “‘ places.’”’ A great deal has recently 
been done for feathered fowl both by societies which 
have since sprung up, and by individuals, but it will 
be a long time before there are too many bird 
sanctuaries ; and it must be remembered that every 
one, if properly maintained, is an open space unspoiled. 
Some time ago, the plant protection section of the 
Selborne Society, under the presidency of Dr. Rendle, 
Keeper of Botany in the British Museum, started 
a new and vigorous campaign, which included the 
circulation of many thousands of leaflets written 
specially for teachers, for pupils, and the general 
public. Unfortunately, however, the lean years of 
the war stopped it for a while, but the pressing need 
for renewed action is brought home every day, tor 
pleasure cannot be derived from “ places ’’ which are 
carpeted with litter instead of with flowers and terns. 
We hear with pleasure that the Selborne Society 1s 
now going to take up the cudgels once more. 

* * x * * 

While our August ‘“‘ Shakespeare Number ”’ was in 
the press, the discovery of a Tudor-wall painting was 
announced from Stratford-on-Avon. Alterations were 
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being carried out in the White Swan Hotel, which 
dates from about 1450, and the removal of some 
panelling, apparently added during the seventeenth 
century, revealed the remains of a painted surface, 
some three feet in height and thirteen feet in length. 
It appears from inscriptions that the pictures illustrate 
the story of Tobias, from the Apocrypha, of which 
three scenes are represented in the portion of the 
wall so far uncovered. A report made to the 
Stratford-on-Avon Preservation Society by Mr. Philip 
Johnston, the well-known authority on English mural 
paintings, states that there is not the smallest room 
for doubt that the paintings were executed in the 
middle of the sixteenth century, say between 1555 
and 1505, and therefore they were comparatively new 
when Shakespeare's eye rested on them. Curiously 
enough, in this connexion, the first subject is pictorially 
represented as though it were a scene on the boards 
of a primitive theatre, with looped and festooned 
curtains between pillars. In Mr. Johnston’s opinion, 
the other walls continued and completed the quaint 
story, and it is possible that further search will reveal 
fragments which now remain concealed. 
* * * * * 

lollowing new negotiations between the German 
dyestuffs trust and the Standard Oil Company of 
New Jersey, it was announced last month that another 
method of refining the products of coal distillation 
had been evolved by the former concern. A suitable 
arrangement regarding output and export quotas 
is reported to have been reached, and it is expected 
that benzine evolved by the new process will be placed 
on the market early next year. 

* * * * * 

Attempts to discover more of the detailed structure 
of the galactic system have attracted much attention 
in recent years, especially since the introduction of 
modern methods of measuring stellar distances has 
shown the vast extent of the star clouds in the 
Milky Way. According to the latest annual report 
of the Director, which has just come to hand from 
America, some progress in this study has been made 
at the Harvard Observatory during the past year, 
through the initiation of systematic work on faint 
variable stars in low galactic latitudes. For forty 
years the photographic material has been accumulating 
for this general study of the variability of faint stars ; 
and during the last five years a more concentrated 
observational attack has been in progress both at the 
southern and the northern stations. The study of 
the plates, which includes much work on magnitude 
standards, discovery and measurement of variable 
stars, and analysis of results, has, however, required 


more workers than could be provided from the 
observatory funds, but a grant from the Milton Fund 
of Harvard University has fortunately now been 
obtained. More than one hundred new variable stars 
have been discovered, and within two or three years, 
Dr. Shapley concludes, significant contributions to the 
problem of galactic structure should be expected. 
* * * * * 

A discovery of unusual interest to Biblical students 
is reported from Palestine, as the result of an 
expedition into the Sinai Peninsula to investigate the 
problem of the so-called ‘“‘ manna.” The Jerusalem 
correspondent of the Yimes states that manna was 
hitherto assumed to be an exudation of a species of 
tamarisk trees; now, however, entomologists from 
the Hebrew University and the Zionist agricultural 
experiment station report that this substance is not 
a natural vegetable secretion from portions of the 
tamarisk pierced by sucking insects, but is an excretion 
from the bodies of various species of coccids which 
live on the tamarisk. Clear syrup-like drops exude 
from the abdomen of the insects, and when the 
excretion is plentiful, these drops fall to the ground 
forming hard whitish grains of sugar, which may be as 
large as a pea. The amount is said to vary according 
to the abundance or otherwise of the winter rains, 
and during a good season the Bedouins assert that it 
is possible for a man to collect nearly three-and-a-half 
pounds during a day. 


* * * * * 


‘ 


In the course of travels undertaken to examine the 
insect fauna of the highlands of central Abyssinia, 
a party of British entomologists met with exciting 
adventures at the hands of natives. An article on 
the expedition will shortly be contributed by Mr. 
Omer-Cooper, and meanwhile some details may be 
given from a paper by Dr. Hugh Scott to the Linnean 
Society of London. The fauna and flora are of peculiar 
interest in that they are those of a large, well-watered, 
elevated country in the heart of Africa, isolated from 
surrounding regions by low-lying desert or semi-desert 
tracts. No systematic collecting of small insects had 
previously been done in this region, and many 
discoveries were made. The expedition set out from 
Addis Ababa, the capital, and by trekking with a mule 
caravan and camping during many weeks, visited 
several very different types of country, lying at 
elevations between 5,500 and 12,000 feet. These 
included the primaeval forest of Djem-Djem, composed 
mainly of giant juniper-trees; Mount Zuqudala, an 
extinct volcano with a lake in its crater and covered 
with giant vegetation ; as well as the Muger Valley, 
a precipitous chasm more than 2,000 feet deep. 
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Ancient Man at Hoxne, Suffolk... 
By J. Reid Moir. 


The results of new excavations carried out at Hoxne, under the auspices of the British Assoctation,* not only 
support certain conclusions of earlier investigators—who include those connected with the Association just 
thirty years ago—but throw light on the general significance of these deposits. 


THE implementiferous deposits of Hoxne are justly 
famous throughout the archaeological world. In the 
year 1797, there was living at or near this place, one 
John I'rere, who evidently took a keen and remarkably 
astute interest in the question of the antiquity of 
man. There is no doubt that then, as now, a brickfield 
existed at Hoxne, and Frere’s attention was drawn 
to a quantity of flaked flints which were being turned 
out by the workmen at a certain level below the 
brickearth. 


First Excavations in 1797. 


To realize the significance of what follows, it is 
necessary to grasp the fact that, in 1797, next to 
nothing was known regarding ancient flint implements 
of any kind, and least of all about those which we know 
now were made by Lower Paleolithic man. Yet 
it is on record that John Frere, in his researches at 
Hoxne, realized fully that not only were the specimens 
unearthed undoubted examples of human_ work, 
but also that the position in which they were found 
indicated that considerable geological changes had 
taken place since the makers of these implements 
lived. Frere’s paper upon the implements of Hoxne 
was published in Archaeologia (Vol. XII, p. 204), and 
was illustrated with excellent plates of two of the 
specimens found. But, though this was the case, 
his discovery was disregarded, and sixty-three years 
were to pass before any further archaeological work 
was conducted at Hoxne. In 1860, Prestwich and 
Evans, having been converted to Boucher de Perthes 
views regarding the Palzoliths of the Somme Valley, 
and remembering Frere’s long-forgotten paper in 
Archaeologia, visited Hoxne and carried out investiga- 
tions there. The results of these diggings were to 
induce Prestwich and Evans to regard the implementi- 
ferous beds at Hoxne as being, so far as they could 
judge, clearly newer than the Boulder Clay of the 
district and probably older than some portion of the 
superficial sands and gravels. In 1876, however, Mr. 
Thomas Belt carried out an investigation of the Hoxne 








* This article is based upon a Report to the Committee of the 
British Association, under whose auspices the recent excavations 
at Hoxne have been conducted. The illustrations here produced 
are published by permission of the Prehistoric Society of East 
Anglia, in whose Proceedings (Vol. V, Part 2) the original and 
detailed paper appeared. 


beds, and concluded that the flint implements there 
found were either older than any of the glacial beds of 
the area or, if the Boulder Clay could be shown to 
lie beneath the implement-bearing strata, the Hoxne 
artifacts were of inter-glacial age. 

Belt urged that a thorough-going examination of 
the Hoxne problem should be made by the Royal 
Society or the British Association, and this suggestion 
was apparently acted upon, because in 1895 and 
1896 the late Mr. Clement Reid, assisted by a small 
committee, carried out an extensive investigation 
of the Hoxne site. This work established the fact 
that the Hoxne beds rest in a hollow in Boulder Clay, 
and represent strata laid down by a lake during the 
process of being silted up. It was further found 
that the lowermost stratum of the silt indicated, by 
means of its contained plant remains, that a temperate 
climate obtained during its deposition, and that the 
deposit immediately above that containing these 
plant remains was rich in vestiges of vegetation such 
as could only have flourished under Arctic conditions. 
The implementiferous beds rested upon the deposit 
sheltering the Arctic plants, and Mr. Clement Reid 
and his committee, while realizing that the position 
of these beds indicated that considerable geological 
changes had occurred since their deposition, concluded 
that the Hoxne flint implements were later than the 
latest Boulder Clay of East Anglia. 


Early British Association Views. 


In the days when these various excavations were 
carried out, no differentiation of Paleolithic flint 
implements into distinctive types and periods was 
in vogue among English archaeologists, and though 
Prestwich and Evans, and the committee of the 
British Association, used guarded language in stating 
their opinion as to the relation of the Hoxne implements 
to the glacial period, yet there cannot be much doubt 
that they favoured the view that all traces of ancient 
man in England were post-glacial, and considered 
that the Hoxne evidence strongly supported it. In 
fact, it is well-known among archaeologists that the 
Hoxne discoveries have been widely held to have 
practically established the post-glacial age of man 
in this country. But, in order for this to be the case, 
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it would be necessary to establish two things : firstly, 
that the Boulder Clay upon which the Hoxne beds 
rest 1s the latest Boulder Clay in Britain, and, secondly, 
that the implements represent the earliest efforts of man 
to shape flints intentionally. The Committee of 
the British Association certainly state that the 
accumulation underlying the Hoxne deposits is the 
latest Boulder Clay in East Anglia, but no evidence 
in support of this assertion is put forward in the 
report they published. 

While to relegate the superbly made implements of 
Hoxne, representing the high-water mark of Lower 
Paleolithic workmanship, to the very beginning of the 
Age of Man, seems almost past understanding. This, 
however, was the position in 1924 when, owing to 
a series of discoveries in East Anglia, tending to 
throw serious doubt upon the prevailing view that 
all traces of man in England were of post-Chalky 
Boulder Clay age, the British Association once more 
decided to carry out further excavations at Hoxne. 
A small committee, consisting of Mr. H. J. E. Peake 
(chairman), Mr. E. N. Fallaize (secretary), Mr. Henry 
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DIAGRAMMATIC SECTION OF THE HOXNE BEDs. 
This shows the climatic changes registered by the successive layers of the Hoxne‘ 
beds (in the right hand column), and the levels at which various types of flint’ 
> _.;: implements were discovered (left). 
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a x Photograph by Mr. G. Maynard. 
SECTION EXCAVATED IN OAKLEY PARK, HOXNE. 
The deposit of glacial origin which overlies the implementiferous brickearth 
points to the prevalence of intense cold at a later period. 
Balfour, Professor P. G. H. Boswell, Mr. M. C. Burkitt, 
Professor J. E. Marr, Mr. G. Lamplugh, and Professor 
P. I. Kendall, was appointed, and I was asked to 
superintend the work. The Hoxne brickfield lies 
upon both the east and the west sides of the road 
leading from the village to the county town of Eye, 
and in 1924 a number of important sections were 
exposed, under my direction, in Oakley Park, where 
the raising of brickearth is now only carried on. In 
1926, in addition to further excavations at this site, 
certain diggings were conducted in the old brickfield 
on the east side of the road. 

The result of these diggings not only supported 
certain of the conclusions already reached by previous 
investigators, but makes it possible to visualize 
the general position and meaning of the deposits 
filling the hollow in the Boulder Clay at Hoxne. 
If reference is now made to Fig. 1, which illustrates 
a generalized section of the Hoxne beds, it will be 
seen that beginning with the lowermost stratum—the 
Kimmeridgian Boulder Clay—we are confronted with 
evidence of extreme cold, during which an enormous 
ice-field covered the country. 

Kesting immediately upon this Boulder Clay is 
a bed containing plant remains, and an examination 
of these demonstrates that they are of kinds that 
could live only in a temperate climate. Surmounting 


these lower lacustrine accumulations is a loam with 


abundant remains of the Arctic willow, indicating 
a period of very low temperature. After the deposition 
of this Arctic bed, a deposit of gravel was laid down, 
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and in this gravel have been found numerous examples 
of humanly-flaked flints associated with bones of 
the mammoth and reindeer, thus showing that a cold 
climate obtained at this epoch. It is highly probable 
that this gravel bed represents the horizon at which 
Frere found Late Acheulean flint implements in 1797. 

Following upon the laying down of this gravel 
brickearth began to be formed, and it was then that 
Early Mousterian man arrived at Hoxne. His 
implements are found in a “ floor’’ in the lower part 
of the brickearth, associated with the remains of 
horse, red deer, and beaver. Further, this “ floor ”’ 
is intercalated in places with a deposit of peat con- 
taining plants (identified by D. Erdtman) that could 
exist only in a temperate climate, thus showing that 
another climatic change had taken place. 

The brickearth is surmounted by an _ unstratified 
deposit which by its position, character, and contents 
is clearly of glacial origin, and to be correlated with 
the Upper Chalky Boulder Clay of Suffolk. The 
presence of this deposit points to the prevalence of 
intense cold (Fig. 2). Above the glacial bed are traces 
of sand and sandy loam, which may have been laid 
down by eolian agency. The uppermost stratum 
is represented by the surface soil. 

The recent work has established beyond question 
the fact that the Hoxne beds rest in a hollow of the 
Kimmeridgian Boulder that the flint 
implements are restricted, apparently, to the upper 
part of these beds. Further, it seems clear that the 
Hoxne deposits must be relegated to an epoch 
obtaining between two invasions of the area by ice, 
It is apparent 


Clay, and 


and are therefore of inter-glacial age. 
also that the non-derived flint implements from this 
site must be referred to Late Acheulean (Figs. 3 and 4) 
and to Early Mousterian (lig. 5) times. The few 
specimens of man’s pre-Acheulean date 
which have been found at Hoxne are striated and 
abraded, and their condition speaks eloquently of 
their derivation from some more ancient deposits, 


work of 





F1G. 4. 
IMPLEMEN1 OF SAME DATE AS THAT ILLUSTRATED IN Fic. 3 


(One-half natural size.) 
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FIG. 3. 
LARGE HAND AXE OF FRERE TYPE. 
This was unearthed in the seam of gravel below the brickearth at Oakley Park, 
and is of Late Acheulean type discovered by Frere in 1797. (One-third natural size.) 


and differentiates them completely from the artifacts 
made by’ the people who actually lived while the Hoxne 
beds were being accumulated. As the Upper Glacial 
bed at Hoxne is correlated with the Upper Chalky 
Boulder Clay of East Anglia, it follows that the 
Boulder Clay upon which the Hoxne beds rest, so far 
from being the latest found in the eastern counties, 
is the equivalent of the Cromer Tills and Contorted 
Drift, and was succeeded, after a period of temperate 
climate, by another glaciation, during which a further 
extensive sheet of Boulder Clay was laid down. Again, 
it is equally apparent that the non-derived flint 
implements of Hoxne are to be referred to the 
concluding portion of Lower Paleolithic times, and 
are removed from the earliest evidences of man in 
East Anglia by two periods of intense cold, separated 
by an epoch (the Cromer Forest Bed) when a high 
temperature obtained in this, and in other parts of 
the world. These conclusions make it abundantly 
clear that the Hoxne site not only provides no evidence 
of the post-glacial age of man in England, but also 
that it is somewhat difficult to imagine a prehistoric 
‘station,’’ the implications of which are more directly 
opposed to any such belief. It is necessary, also, 
to recognize that while the Hoxne site is of considerable 
importance to the study of ancient man, and presents 
some unique features, it is, by no means, the only 
place in East Anglia where a similar condition of 
affairs is to be observed. The well-known buried 
lake at Foxhall Road, Ipswich, for instance, presents 
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FIG. 5. 
EARLY MOUSTERIAN HAND AXE. 


In this specimen, found in the brickearth floor at Hoxne, the tranchet flake-scar 
should be noted, indicated by an arrow. (Half actual size.) 

in its most important characters a strikingly close 

resemblance to that of Hoxne. 

At the former place there exists a hollow eroded 
in the Kimmeridgian Boulder Clay and filled with 
lacustrine deposits. These beds have been shown to 
contain many examples of unrolled Acheulean 
implements, and are covered by an accumulation of 
glacial origin. Again, at High Lodge, near Mildenhall, 
Suffolk, the remains of another filled-in hollow are 
present, from which a number of quite unabraded 
flint implements of Early Mousterian date have 
been recovered. Also, it has been established that 
the High Lodge channel is eroded in Kimmeridgian 
Boulder Clay, and has every appearance of having 
been sealed in by the Upper Chalky Boulder Clay 
of a later date. It is to be observed, too, that at all 
these three sites the overlying glacial material contains 
striated, and abraded, examples of flint implements, 
referable to periods pre-dating the deposition of this 
material and, in each case, no examples of artifacts 
later than the Mousterian epoch have been found in 
the overlying glacial bed. Further, it is apparent 
that at Hoxne, Ipswich, and High Lodge, the 
Acheulean and Mousterian implements have remained 
‘im situ since the time they were made, and are not 
derived specimens, so that it is possible to be sure 
that the beds now enclosing them were actually laid 
down during the Acheulean, and the Mousterian 
periods. No trace of any but highly derived examples 
of Chellean workmanship have been recovered at 
these sites, and it is obvious that this epoch must be 
relegated to a definitely earlier geological stage. The 
Hoxne site is thus not unique, but must be regarded 
as merely one of a series of similar places which owe 
their existence to certain well-defined geological 


happenings in Acheulean, and Mousterian times in 
East Anglia. 

There would seem little doubt that the great changes 
in climate occurring not once but several times, to 
which the Hoxne beds bear witness, must have 
occupied a vast period. The complete alterations of 
fauna and flora cannot under any circumstances 
known have proceeded quickly and, in my opinion, 
the whole geological and archaeological evidence goes 
to show that the filling of the Hoxne lake was accom- 
plished by very slow degrees. Further, as Sir Joseph 
Prestwich states in his paper on this site, ‘‘ No existing 
drainage, nor any possible with this configuration of 
surface, could have formed these clay and gravel 
beds at the relative level they now occupy.”’ When 
the antiquity of the silted-up lake is thus realized, 
and that it dates back no further than the Acheulean 
phase of prehistoric time, some idea may perhaps be 
formed of the profound length of the period that has 
elapsed since the beginning of the Age of Man. 

Professor P. G. H. Boswell, who has been closely 
associated with me in the Hoxne excavations, has 
been so good as to send the following signed state- 
ment for publication. Professor Boswell’s observa- 
tions deal exclusively with the geological side of the 
investigation :— 

“Mr. J. Reid Moir kindly allowed me to read the 
manuscript of his interesting and valuable paper. 
As he has said, I was one of the geologists appointed 
on the British Associatica Committee for the 
re-investigation of the Hoxne deposits. Mr. Moir 
kindly suggested that I should undertake to summarize 
the geological evidence. As, however, my visits to 
Hoxne in 1923, 1924, and 1926 were at such intervals 
that I was unable to see all the sections opened up 
by him, and as his records of the sections which I was 
able to examine were so careful and thorough, I felt 
that Mr. Moir could better deal with the geological 
details than I could. I now desire to say that I am 
in general agreement with the deductions Mr. Moir 
makes from his admirable descriptions of the deposits. 
Fig. I is, of course, a composite section built up 
from more than one natural section, but is, I think, 
justified by the evidence. Mr. Moir definitely 
correlates (presumably on archaeological evidence) 
the Kimmeridgic Boulder Clay with the Cromer Till. 
I have been slowly moving to the same conclusion 
(on geological evidence) during the past ten years, 
but at the moment would prefer to make the 
correlation tentative. For this and other reasons 
I have endeavoured to keep an open mind on the 
question as to which were the second and third (or 
fourth) inter-glacial periods in East Anglia.” 
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A Unique Translation of Goethe's ** Faust.” 
By G. Waterhouse, M.A., Litt.D. 
Professor of German in the University of Dublin. 


An hitherto unpublished translation of Goethe's original “‘ Faust ’’ has recently been brought to light in Dublin. 
Though made in 1889 from the famous manuscript discovered two years previously, and evidently intended 
for publication, this unique version had remained in obscurity until found among some second-hand books. 


It is a matter of common knowledge that Goethe's 
Faust took about sixty years to assume the form in 
which we now have it. Begun about 1773, the First 
Part was completed only in 1808, while the Second 
Part occupied Goethe until 1832 and was published 
in 1833, the year after his death. When he left 
Frankfort in November, 1775, he took his faust 
manuscript with him to Weimar. It was shown to some 
of his friends, but in the twelve years which followed 
no further progress seems to have been made. New 
surroundings, new distractions, and new responsibilities 
claimed his attention, and it was not until his Italian 
journey of 1786-8 that he found leisure or inclination 
to take Faust in hand again. Under date Ist March, 
1788, he made a note in his journal to the effect that he 
was again occupied with faust, and that while it was 
not easy to go back to the mood of fifteen years before, 
he thought he had picked up the thread. He had 
even written a new scene and thought it agreed so 
well with the rest that nobody could detect its later 
date, if only the paper were darkened to match the 
original manuscript, which was now yellow with age. 


A Literary Puzzle. 


The disappearance of this original puzzled scholars 
for many years. Nothing in the whole field of Goethe 
studies was more eagerly sought after, nothing more 
acutely missed than this first draft of Faust. Executed 
in the first flush of youthful enthusiasm in the short 
space of two or three years (1773-5), it was evidently 
a typical manifestation of the spirit of “ Storm and 
Stress,” of that passionate rebellion against social, 
political and literary convention which first found 
dramatic expression in Goethe’s Goetz von Berlichingen 
(1773) and ended with Schiller’s Rauber (1781). It 
might thus be expected to differ radically not only 
from the completed First Part of 1808, but also from 
Faust. Ein Fragment, which Goethe, despairing of its 
completion, had published in 1790. The wide 
experience of affairs which he had gained in Weimar 
and the ripening of his artistic sense during his sojourn 
in Italy must inevitably have moderated the reckless 
‘“ Titanism ”’ of 1773 and eliminated the cruder features 


of his original plan. The hope of finding this original, 
or Urfaust, was therefore one that scholars were 
unwilling to abandon. There seemed, indeed, little 
ground for hope when the Goethe Archiv was opened 
in Weimar in 1885, for Gustav von Loeper definitely 
announced that the most careful examination had 
failed to reveal any trace of the lost manuscript. 

Two years later Erich Schmidt made his great 
discovery. In January, 1887, it fell to his lot to 
examine, on behalf of the Archiv, various documents 
in the possession of certain families in Dresden 
whose ancestors had been associated with the court 
of Karl August at Weimar. A certain Major von 
Géchhausen offered to show him a number of books 
and papers inherited from his great-aunt, Fraulein 
Luise von Géchhausen, who had been a maid 
of honour at the Grand Ducal court. After sifting 
masses of miscellaneous papers Professor Schmidt 
Came across a large scrap-album, containing such 
items as stories in French, scraps of Shakespeare, 
Ossian, Wieland, and Goethe, Biirger’s Lenore, extracts 
from Schiller’s Rauber, and the usual mottoes and 
occasional verse. Then his eye fell on a scene from 
Faust—Mephistopheles and the Student. He turned 
back a few pages and beheld the first lines of the play 
—but not in the usual form. He turned to the end 
of the volume, and there was the Prison Scene—but in 
prose. There was no mistake ; Goethe had evidently 
lent his original Faust to Fraulein von Géchhausen, 
and with or without his permission she had diligently 
copied the whole of it in her own neat hand. Professor 
Schmidt lost no time in making his discovery known ; 
he published the transcript in 1887, and so great was 
the interest aroused that a new impression followed 
the next year. 

The New Discovery. 

Quite recently the present writer, while turning 
over the contents of one of the barrows which are still 
to be found on the Dublin quays, noticed a faded 
volume entitled aust, 1775. The date naturally 
arrested his attention, as the first published form of any 
part of Faust was the Fragment of 1790. The book 
proved to be a copy of Schmidt’s edition of the 
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Géchhausen transcript neatly interleaved with an 
English translation in manuscript, with the title 
‘ Goethe’s Faust in its original form from the Géch- 
hausen transcript, in English by R.M.L., Liverpool, 
188g.”’ The letters stand for R. McLintock, formerly 
of Broad Green, Liverpool, who published a meritorious 
translation of the completed First Part in 1897. 

The care with which the newly-discovered manuscript 
was prepared suggests that it was intended for pub- 
lication, but McLintock apparently decided to keep 
to the beaten track, and he therefore added instead 
vet another translation of the First Part to the 
thirty-four which already existed. He quotes, it is 
true, a number of variants from the Géchhausen 
transcript, but does not always adhere to his 
manuscript translation of I88q. 

The interesting features of the original form of 
Faust are its uniformity of style and spirit, the 
fragmentary nature of many scenes, the absence of 
transitions, the rapid deterioration of Iaust’s character 
compared with the more elaborate motivation of the 
completed play, and the general crudity of language 
and incident which is so characteristic of the “ Storm 
and Stress’ period. The outstanding scenes, for the 
purpose of comparison between the original form 

the Uvfaust—and the First Part, are :— the Student 
Scene ; Auerbach’s Cellar, in which [aust himself 
performs the conjuring tricks with gusto, whereas in 
the later version he is merely a bored spectator ; 
and the Prison Scene, which is here in prose and ends 
without the words “ She is saved.” 

This would not be the place to give a detailed 
criticism of McLintock’s translation, which is on the 
whole an extremely faithful rendering of the letter and 
spirit of the original. His strength lies in a meticulous 
adherence to the changing metres, and an extract from 
the First Monologue will suffice as an example of his 
skill : 

Now have I all philosophy, 

Physic—jurisprudence too— 

And, worst of all, theology— 

Studied clean through with much ado, 

And, poor fool I !—with all my lore, 

Stand just as wise here as before ! 
A Doctor I !—Professor indeed ! 
And now these ten years past I lead 
Both up and down and in and out 
My scholars all by the nose about ! 
And see that vain is all our learning. 
This sets the heart within me burning 
I truly am deeper than one of these drivellers, 
Doctors, Professors, parsons and scribblers ; 
No doubts or scruples plague or oppress me, 
No fears of hell or of devils possess me, 
Therefore am I bereft of pleasure, 
Nought can I know to count a treasure, 











Nought can I teach with all my exertion, 
To bring men bettering or conversion, 
Nor have I gotten gold or gear, 

Honour or worldly glory dear, 

What cur would live so hope forsaken ? 
To magic therefore have I taken: 

Haply from spirit-power or tongue 

Is many a secret to be wrung— 

So [ with bitter sweat no more 

May teach things not known true for lore— 
May know what through this earthly ball 
Together binds the atoms all— 

Survey all germs and operant forces 

And deal no more in vain discourses. 


© didst thou gaze, thou full moonshine, 
Thy last upon this woe of mine— 

Thou whom at midnight I so oft 

Have from this desk watched mount aloft ! 
And ever, sad-faced friend, thy light 

O’er books and papers met my sight. 

Ah, might I on some mountain crest 

In thy sweet rays outwear unrest ! 

With gnomes through mountain cave go roaming, 
O’er meadows hover in thy gloaming, 

Cast ott the learning fumes that swathe me, 
And in thy dew to new health bathe me ! 


Woe ! will my dungeon never burst ? 
This walled-in dismal hole accurst ?— 
Where scarce dear heaven’s blessed ray 
Can find through painted glass its way,— 
By piled up heaps of books confined 

Books worm-begnawed and dust-becloaked 
And up to springing vaulture lined 

With clinging paper brown and smoked— 
With tubes and phials, great and small, 
And instruments of all sorts jammed— 





Ancestral-household-lumber-crammed 
My world—and such a world withal ! 


What wonder that the heart astrain 
Should sink and sicken in the breast, 

Or that a dull unreasoned pain 

Should every stir of life arrest ? 

For living nature that of old 

God set man in to rule and own 

Round me is nought but reek and mould 
Beast-frame and stark-dead human bone. 


Up. Ely !—Out to the open land ! 

Is not this book of mystery 

From Nostradamus’ own right hand 
Companionship enough for me ? 

Then may be traced the planets’ course, 
And then, with nature by to teach, 
Will mount and grow the spirit’s force 
As spirits commune each with each. 
In vain [ sit and brood and muse 

Till all the sacred symbol ’s clear ! 

To answer me will ye refuse 

If, hovering spirits, ye can hear ? 
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Television on the Continent. 


By W. J. Brittain. 


While the following should be regarded merely as a general survey, it discloses a number of interesting new 
facts gathered during a tour of investigation in Europe from which the author has just returned. 


WHEN I went through Europe visiting workers in 
television, I was given many surprises. I did not 
know they were so advanced, nor did I expect to 
find so many ways of applying the same principles. 

The main principle in television 
is that, to appear instantaneous 
and the thie 
receiving screen must be presented 
to the eye not less than eight 


alive, image on 


times a second, and for a good 
picture sixteen times a_ second. 
Since the image to be 
presented at least eight times a 


has 


second then the object— the scene, 


the boat race, the person’s face 


must be scanned eight times 
a second by the transmitting 


apparatus. Every point of the 
object, from one corner to the 
other consecutively, must be seen 
and transmitted. If the picture 
is to be fine, the object must be 
finely divided into many points, 
in which case the time taken to 
cover the object must be longer. 

Speed—the for instant- 
aneous reproduction—is the factor 
that is holding us back so long from perfect television. 
The same movement, slowly, has been achieved in 
photo-telegraphy— sending pictures by wireless and 
receiving the result traced on paper. In_ photo- 
telegraphy four minutes can be taken to search out 
the object, fine point by fine point, and to trace out 
the corresponding points at the receiver. But in 
television the whole object has to be explored, and 
the minute exploration repeated, at least eight times 


need 


a second. 

For this exploration Mr. J. L. Baird, the young 
Scotsman whose name and photograph have been 
in the newspapers so often lately, uses revolving discs 
with lenses and slits arranged in two curves so that 
each lens in turn a part of the object. Mr. 
Baird has achieved considerable success, and has 
televised ’’—a word that makes us wince, but a word 
doomed to than three hundred 


Bue a ae 
sees 


we are use—more 





fy , . . , 7 ’ yr 
DENES VON MIHALY. 
The author gives new particulars of the apparatus with 
which this Hungarian inventor is hopeful of achieving 
television on a commercial scale. 


miles from London to Glasgow. I have seen his 
result : the face I saw in pink and black on his screen 
was not sharply defined, but was clearly seen to move, 
A £125,000 company 
the 
apparatus, and we are promised 
home sets for Christmas. Whether 
Mr. Baird’s instrument proves 
to be actually the first on the 
market not, it will go down 
to history that this’ British 
inventor was the first to achieve 
television, on which experiments 
of various kinds had been made 


its mouth, and wink. 


open 


has been formed round 


Or 


since so long ago as 1872. It is 
interesting also to recall that 


in the month when he gave the 
first public demonstration, in 
April, 1925, Mr. Baird contributed 
i preliminary’ description’ to 
Discovery, before he had secured 
financial support for his new 
invention. 

A long-distance 
demonstration has also been given 
in America. From the description 
of witnesses the result was finer 
than Mr. Baird’s, but the system used was far too 
complicated and costly to allow us to believe that 
America is ready yet to present practical television 
to the world. 

What, then, is the present position on the Continent, 
where investigators have been working quietly for 
many years? The first television worker I met on 
my tour gave me a great surprise, greeting me with 
words to the effect that he was “just going to give 
television to the world.’”’ He was Dénes von Mihaly, 
a Hungarian, and young consulting engineer to the 
A.E.G., the great German electrical firm. He told 
me that he was ready to manufacture efficient 
television sets which could be sold at twenty pounds 
and, indeed, was coming to London in a few weeks 
to form a company to sell these sets. The company 
would be a sister company to one to be formed in 
So efficient would the sets be, he said, that 





television 


Berlin. 
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they would receive on their screen 
by six- 


seven 
a boxing match or a horse race. 
»”) 


the jockeys’ caps.’’ Apparatus for demonstration in 


London is now being made. 


Von Mihaly’s name is known to television workers 





TELEVISION TRANSMITTING AND RECEIVING APPARATUS DESIGNED BY VON MIHALY. 


In the transmitter (left) a small mirror is used to “ 
electric cell. — 
in this country, but none knew that he was so far 
advanced. I had always read with any mention of 
his work a few lines saying that details of his methods 
were not known. 
This is his system: He uses a tiny mirror oscillating 
on twin wires to explore the object ; his “ oscillo- 
graph ” has two electro-magnets in the field of which 
the mirror vibrates rapidly, reflecting the scene point 
by point on to a photo-electric cell. Light falling 
(or similar) deposit of the cell 
liberates electrons, which fly across to the collecting 


on the potassium 


plate inside the vacuum tube providing a path for 
current with the cell. The 
stronger the light, the stronger is the current, and 


from. batteries linked 


thus electric impulses are sent out corresponding 
exactly with the variations of light and shade of the 
object. These impulses are received—in the next 
room, or four hundred miles away, it matters little—as 
wireless waves. 

The received currents operate an electric lamp 
These 
flash the varying beam of light over a ground glass 
screen exacily in time with the exploring of the object 
by the mirror at the transmitter. When the tiny 
mirror of the sending apparatus 


which shines through to vibrating miurrors. 


‘sees’ light, say 
in the middle of the scene, light shines in an exactly 
So the 


What enables the picture to be 


corresponding place on the receiving screen. 
picture is made up. 


inches 
“ You will 
be able to see the boxers’ faces,’’ he told me, “‘ and 


maintained, and repeated the necessary number of 
times a second, is the extreme lightness of the mirror 
which, von Mihaly told me, can oscillate 50,000 times 
a second, and the specially sensitive photo-electric 
cell constructed by him. It is hoped that a receiving 
set, fitted in a cabinet and operating with one valve, 


‘apres aaa ; aimee EEL. CAR 






pick up” the object, and is made to oscillate rapidly so as to reflect the scene point by point on to a photo- 
he operating principle of the receiver (right) also depends on vibrating mirrors. he inventor hopes to sell receiving sets in London by December. 


will be on sale in London by December, as already 
stated, for twenty pounds. 

whom I found in his 
ideal experimental station on the outskirts of Munich, 
made me no promise, but his work is full of promise. 


Professor Max Dieckmann, 


He has abandoned his old sending system and _ is 
working keenly on a new idea. He is trying to make 
electrons do the work of wheels, discs, and mirrors. 
With television’s need for such extraordinary speeds, 
workers are hampered by the weightiness of their 
apparatus. For good television the scene should be 
split up into 30,000 points by the discs, mirrors, or 
whatever device is doing the exploring. And this 
should be done, for good results, ten times a second ; 
that is, there must be in the perfect television apparatus 
a device to see 300,000 points, one by one, in perfect 
order, in a second. 

Glass and steel and wood seem hardly the materials 
to attain 
conclusion 


came to the 
never 


this delicate speed. “I 
that mechanism could 
Professor Dieckmann 


achieve 
told me, “and 
I scrapped my transmitting apparatus, which had 
mirrors to explore the object. 


television,’ 


I am now experimenting 
to make electrons do the work. They are speedy 
there is no reasonable limit 
to the speed they can attain. If I can make them 
explore the object and register the results I shall 
have mastered the problem.”’ 


and almost weightless 
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Professor Dieckmann is retaining his receiver, 
which already makes use of electrons. Cathode rays, 
which are, of course, streams of electrons, are made 
by two electro-magnets set at right angles to stream 
zig-zag over a fluorescent screen, covering it rapidly 
point by point. The screen in this receiver is in glass 
the shape of a bottle. The magnets are fixed at the 
neck, and the electrons stream from a tube connected 
to the “ bottle.”’ A current received—meaning that 
light is being encountered at the object 
electrons which make the screen glow at a _ point 
corresponding with the point of light on the object. 
Thus, brushed repeatedly, 
glowing in tiny patches which make up the picture. 
With his old apparatus Professor Dieckmann achieved 
passable results, and now he has hopes of producing 
in a few months results better than those of Britain 
or America. 

M. Edouard Bélin, at his station near Paris, is 
working in conjunction with M. Holweck, of the 
Radium Institute. M. Bélin showed me his trans- 
mitter. To achieve the rapid exploration he uses 
mirrors, but in a mechanical system his own. Two 
small and rectangular, set in black metal, 


releases 


rapidly, the screen is 


mirrors, 
are made by cranks and connecting rods driven by an 
electric motor to oscillate rapidly at right angles to 
One 
second and the other at ten. 

An intense beam of light from an electric arc, 
passing through a millimetre hole in a plate, is directed 


each other. mirror oscillates at 200 times a 


on to the oscillating mirrors. The mirrors reflect 
the light beam zig-zag over the object. In his 


experiments M. Bélin uses his hand as the object. 
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MOTOR DEVICE USED IN THE BELIN TRANSMITTER. 


This French television system also employs mirrors, which are made by a motor 
device to oscillate at right angles to each other. 
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The light re- 
flected 
the hand as 
the spotlight 
travels over it 
is caught by 
an __ eighteen- 


from 


inch 
mirror at the 


concave 


focus of which 
is fixed a photo- 
electric cell. In 
turn point by 
point of the 
image of the 
hand is dt- 
rected to the 
cell, and the 
cell gives im- 
strong 
vary- 





pulses 
or weak 


FRENCH TELEVISION RECEIVER. 


: = . This oscillograph is being developed in connexion with 
Ing with the M. Bélin’s transmitter, the picture appearing in the 
: screen at the top of the instrument. 
light and shade eT he 

of the hand. So efficient has M. 


apparatus that 50,000 points a second can be flashed 


Bélin made his 
to the photo-electric cell. 

M. Holweck is working on the receiver, a cathode ray 
oscillograph. In principle it is the same as Professor 
Dieckmann’s. The idea of the cathode ray oscillo- 
graph is by no means new, but in his, constructed in 
metal, M. Holweck has reached a remarkable efficiency. 
He has gradually increased the luminosity of the 
screen, and he has made the oscillograph so sensitive 
that a negative difference of potential of five volts 
between the filament and the grill will end the flow of 
electrons. This makes more delicate 
variations of light and shade in the picture. 

At present M. Bélin is transmitting only silhouettes. 
This he does by placing the object directly in the beam 
of light between the vibrating mirrors and the large 
concave mirror. His results are certainly important. 
On the screen at the top of the receiving apparatus 
the outline of the hand can be seen clearly. The 
hand can be seen to move, and the fingers to 
bend. A human profile and a simple photographic 


possible 


negative have also been’ transmitted with the 
same success. ‘‘ We are gradually improving, 


M. Bélin said to me, “ and the work of the next few 
months will show what value there is in our method. ”’ 
allowing “few” to mean 
the world 


In the next few months 
three, six, twelve, or perhaps twenty-four 
may reap the harvest of fifty years’ research on 


television. Who will be the first in the commercial field ? 
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Bird-Migration : 


A Criticism of Accepted Views. 


By Commander B. Acworth, R.N. 


Basing his case on a study of the physical factors affecting flight rather than on specialized knowledge of birds, 


the author disputes hitherto generally-accepted explanations of migration. 


Facts are advanced that should 


promote interesting discussion on a problem which he believes 1s here presented in an entirely new light. 


THE migration of birds has for centuries been a source 
of untailing interest and wonderment to men and 
The writer's detailed knowledge of the habits 
and idiosyncracies of the innumerable species of the 


women. 


feathered world is not extensive, and it may therefore 
seem in the nature of an impertinence for him to ask 
for the admission of this article, and perhaps further 
ones, In a journal called Discoverv and devoted largely 
to scientific subjects. Notwithstanding, however, his 
apparent unfitness for dealing with a subject which is 
regarded as the province of scientists and expert 
ornithologists, the writer—a sailor-— believes he has 
a contribution to make to the knowledge of a matter 
which has come to be interwoven with the theory of 
evolution and the great philosophical questions which 
arise from this theory. 


Atmosphere of Evolution. 


During the past year a study has been made of 
ornithological books, letters, and scientific articles 
on the habits of birds, particularly with regard to 
migration. In all these publications the atmosphere of 
evolution has been found to surround the explanations 
of the phenomena connected with the vast seasonal 
movements of the migratory birds. Experience, 
inherited knowledge, memory, affection, even gallantry 
and other human characteristics, are all attributed to 
the feathered world and made to play a part in the 
explanation of the phenomena of migration. 

The main routes of migration are linked up with, 
and indeed are said to provide evidence of, long- 
vanished land-masses over which hundreds of fathoms 
of sea now roll. “The Law of Dispersal ’’ is 
enunciated, this “law’’ being based upon supposed 
wholesale extermination of bird-life in pre-glacial, 
inter-glacial, pliocene or pleistocene ages. Present 
migrations are attributed by the same authority 
(Charles Dixon) to “‘ the constant endeavour of what 
we must now regard as but the relics of such exiled 
life to regain and repeople the area that it once 
occupied during pre-glacial time.’’ 

In a recent book, “‘ Animal Mind,”’ by Frances Pitt, 
the inevitable result of a great volume of evolutionary 
theory in relation to bird-migration finds expression 


in a passage of startling philosophical significance 
The paragraph in question is as follows : 

“I firmly believe that the mind of Homo Sapiens differs in 
degree, but not in kind, from that of his fellow inhabitants 
in the world.”’ 

The Spectator, in reviewing this book, says :—‘' We 
fully agree.’’ 

This extraordinary statement of belief includes 
the birds in “the fellow inhabitants,’’ and indeed 
it is only natural that it should do so, for if memory, 
calculation, recognition, are allowed to birds they must 
be sapient indeed when we reflect on the astounding 
Furthermore, the 
miscalculations, ”’ 


odysseys they successfully perform. 

constant allusion to dl ie 
and other aberrations of intellect or error of judgment 
attributed to birds, endows them with reasoning 
‘mistakes ”’ possible. 


‘mistakes, 


powers which alone can make 
Exceptions to a general rule predicate free-will, which 
is supernatural, and in essence Divine and far above 
or beneath the immutable and iron rule of natural 
law. Whether they believe Miss Pitt’s creed to be 
true or false, readers will agree with the writer that it 
enunciates, or perhaps it is truer to say repeats, a view 
of dramatic significance, going as it does to the very 
root of philosophy, if not of all religious belief. 


A General Misapprehension. 


Now a study of articles and books on the migration 
of birds has revealed to the writer a misapprehension 
about flight which, so far as he has been able to 
discover, is wellnigh universal. If it were not so it 
seems almost incredible that certain constantly 
recurring statements about the migration of birds (and 
aeroplanes) and their methods of flight would pass 
unchallenged. Space does not permit of a long list of 
quotations from well-known ornithological books and 
from scientific articles to illustrate the general mis- 
apprehension. It will be sufficient for the present to 
give one or two extracts from an article in Discovery 
by Professor C. J. Patten, entitled ‘“‘ Researches on 
the Flight Factor in Birds.’’ This article opens with 
the following paragraph :— 

‘Watch a herring-gull, on outspread motionless pinions, sai/ 


into the teeth of the tempest and then float onward in calm but 
progressive flight.”’ 
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Again we read, on the same authority :— 

“Without proportionate weight the necessary momentum 
gathered as the bird proceeds under way would not be sustained. 
An aerial creature lighter than air would pass into space 
uncontrolled like a helpless, hapless balloon.’’ 

This statement exemplifies the belief that the action 
of the “‘ wind ”’ on airships is greater than its action 
on aeroplanes and birds. The belief is, of course, 
erroneous. 

Professor Patten quotes Headley as being the 
author of the statement : 

“If by any means a bird attained the lightness of a balloon, 
he could not fly.” 

Again :- 

‘Flapping flight is rendered all the more efficient by induced 
currents, which are to the wings what a stiff breeze is to a boy’s 
kite.’’ 

The fallacy* underlying the theories about natural 
flight—a fallacy that has necessarily been extended 
to mechanical flight—is this: It is assumed that 
birds physically feel the wind in which they are flying 
and that they can pzerce the wind, so to speak, as an 
arrow or a bullet fired from a bow or a gun passes 
through the wind with only a slight drift in the 
direction to which the wind may be blowing. 

The truth is otherwise. Birds, like airships and 
aeroplanes, are air-borne and, like a ship in a current, 
can extract no power or experience pressure from the 
medium in which they are supported and operating. 
It may seem strange, but it is none the less true, that 
birds in free flight alone among created things feel 
no pressure of the wind which is blowing, even though 
the wind is a fierce gale. The simple Law of Currents 
as it affects birds (and flying machines) was carefully 
stated by the writer in the Spectator on 20th November 
last, and may well be repeated here : 

“ A bird in flight feels only a dead calm so far as wind pressure 
is concerned. It feels neither the force nor the direction of 
the wind except possibly a momentary sensation if, in the 
immediate region of the relatively minute area the bird occupies, 
a sharp variation in speed or direction of the wind occurs. 
In the open and unobstructed spaces of the atmosphere it is 
doubtful if such variations obtain.”’ 


Popular Theory Disputed. 

This simple fact throws remarkable light upon 
popular beliefs about the mechanical aspect of the 
flight of birds. 
ideas that birds use the pressure of the wind for 


It extinguishes at once all current 


soaring, banking, and other wonderful convolutions, 
and invalidates all theories which imply that the 
action of the wind on the wings of a bird bears any 
analogy whatever to the effect of wind on the sails 
of a ship. 

* Professor Patten deals with Commander Acworth’s 
criticisms on page 289 of this issue.—Epb., Discovery. 


It is not proposed to discuss here the essentially 
dynamic aspect of flight as illuminated by the law of 
currents. This aspect requires treatment quite distinct 
from the purely translatory side of bird migration 
which it is the purpose of this article to examine. 

A bird on the wing, without physically feeling it, 
is subject to the full speed and direction of the wind 
that is blowing, or, more accurately stated, of the 
current that is flowing. This is equally true of the 
tiniest bird, a full-grown albatross, a high- or low- 
powered aeroplane, or a giant airship. Now what 
does this exactly mean?’ Perhaps the best way in 
which the writer can make his meaning clear is to 
take a simple example : 


An Illustration. 


Assume a small bird to have a non-stop flying 
power, that is to say, a natural fuel supply for a 
voyage of 180 miles. Suppose this bird to be bound 
for a voyage across the sea of I00 miles. Suppose 
again the speed of the wind —the air current —to be 20 
miles per hour. Assume the bird’s own speed of flight 
through the air to be 30 air miles per hour. Finally 
assume that the bird is bound for a particular spot at 
the end of its 100-mile voyage—-an old nest or bush. 

With these assumptions as premises—and the 
assumptions and conditions can be infinitely varied 
to provide for the actual circumstances that birds of all 
species encounter—-we arrive at certain mathematically 
correct results with regard to bird and aeroplane 
voyages. 

In one case let us imagine the wind—the current —to 
be from right ahead of the bird. The speed per hour 
of the bird due to its own power of flight through the 
moving air is 30 miles per hour, but the speed of 
the air-current in which it is borne and with the 
movement of which it is in harmony is 20 miles per 
hour in a directly adverse direction. Under these 
conditions the bird progresses 10 miles per hour 
towards its destination though flying at its normal 
speed of 30 miles per hour. Since the bird can only 
fly a distance of 180 miles it can keep in the air for 
six hours, by which time it will have accomplished 
60 miles only over the sea, after having flown 180 
through the moving air. As its nest was 100 miles 
away at the start it will fall into the sea 4o miles from 
its destination after having accomplished its utrnost 
distance of 180 air miles in what, to the bird, appears 
a normal calm. 

Now reverse the current. The bird, still so far as 
it is aware flying at its normal speed of 30 miles per 
hour in still air, will cover the distance of I00 miles 
to its nest or bush at a speed of 50 miles per hour, 








N 


and in two short hours will arrive fresh and strong, 
having a reserve of fuel for another 120 miles in its 
wings. If the 2D-mile-per-hour current is across the 
direct route from the point of departure to the nest 
or bush, and the bird still heads for its destination, 
whether the bird will arrive depends upon the speed 
and direction of the air-current relative to the speedof 
flight and the course of the direct route, the resultant 
curve of the bird’s track being still exactly calculable, 
as also the distance travelled and the time of arrival— 
or disaster. So also with aeroplanes. 

The writer has frequently noticed references by 
scientists and others to the preferences of birds for 
facing the wind. This statement of the _ bird’s 
preference reveals again the misapprehension about 
the law of currents. 
shared by Professor Patten, for in the same article, 
previously quoted, he makes the following assertion :- 

‘‘ During migration birds always elect to fly, as close as possible, 
ceteris paribus, head to wind, at a moderate velocity and 
altitude.” 


This misapprehension is clearly 


Free-will in Birds ? 
The writer ventures to suggest that Professor Patten 
in this short paragraph is mistaken in three particulars. 
Firstly, birds can only reach their destination if 
the wind is favourable, or at least not sufficiently 
unfavourable to counterbalance the difference between 
the bird’s maximum flight capacity and the distance 
Broadly speaking, 
birds always migrate with the wind. Secondly, birds 
cannot elect to fly head to wind for the very simple 
reason that they do not feel it, and cannot—except 
after alighting on water or a tree or standing on firm 
ground— tell from what direction it is_ blowing. 
Thirdly, the paragraph as a whole, and particularly 


of the voyage to be accomplished. 


that ceteris paribus, presupposes that birds plan and 
calculate their movements on passage, and are therefore 
in the full sense of the word reasonable beings. 

In a recent article on flight in a leading newspaper 
the writer was astonished to see it stated that birds 
avoided flying with a strong wind behind them 
as it tended to strain their feathers by ruffling 
them forward. Its author was also very clearly 
unacquainted with the simple little law of currents. 
Since birds make safe passages in the dark and over 
great stretches of sea where physical sight of a distant 
landmark is impossible, it is clear, and indeed very 
generally admitted, that birds have the inherent 
power of knowing—that is, sensing—where a given 
point is. This lodestone, which seems to have for 
its magnet, so to speak, a tiny spot in space such as a 
last year’s nest, is undoubtedly the sole and automatic 
guide in migration, birds, like bees, obeying the 
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promptings of this magnet without deviating a 
hair’s-breadth from its promptings. 

We thus arrive at another interesting point. A bird 
heading without cessation for a given point, and 
subject to an air-current in any direction, cannot by 
any possibility avoid reaching its destination—if it 
can reach it at all—wnconsciously head to wind. 
It seems likely that the supposed preference of birds 
for flying head to wind, ceteris paribus, has been 
deduced from the fact that when birds arrive at their 
journey’s end they always are, in fact, approaching 
from leeward, the time when they are subject to 
observation. 

Similarly in short flights, other than when 
migrating, and when physical sight comes into play, 
the same law holds good, and a bird, with its 
sight fixed on a given twig and steering for this twig 
through an air-current, will again reach its destination, 
automatically and inevitably, head to wind, by a 
circuitous route. 

An analogy is to be found in a boat crossing a 
tideway. Experienced men, women or children, in 
rowing to make a particular rock or landing-place 
through a tide or current, allow for the current and 
steer a suitable course which is not the direct course 
for their destination. In fact they exercise reason. 
On the other hand, a small child or a foolish person 
continues to head for the point he wishes to reach, 
with a result that he rows an unnecessarily long 
distance, and if he reaches the desired point at all 
before he is exhausted, he reaches it exactly bows 
on to the current. 

The applications of the foregoing considerations are 
innumerable, and will be found to elucidate a variety 
of phenomena which arise in connexion with migration. 
Space does not admit of developing the matter in 
detail and the writer will content himself for the 
present with the challenge to the widely held and 
popular view that birds are capable of memory, 
reflection, or calculation, and that they require, and 
in fact utilize, these essential attributes of reason on 
their marvellous journeyings. It seems _ perfectly 
clear that the exact reverse is the case. Birds are 
the blind and unreasoning slaves of an iron law which 
not only makes migration possible, but makes it 
inevitable, thus preserving bird-life in the world. 


Wind and Migration. 


Bird migration is purely a question of wind, and its 
incidence both with regard to time and route can be 
checked—and almost exactly foretold—by reference 
to the wind charts of the world in the case of the main 


and regular movements of the year. 
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ing a Changes of temperature over great tracts of land medium creatures, are subject to the same immutable 
and sea in northerly and southerly directions rule law of currents, though in their case the medium is a 
A bird the periodicity and direction of the main seasonal relatively slow-moving one. Strangely enough single- 
» and winds. Over great land masses in easterly and medium operation precludes the exercise of reason, 
lot by westerly directions the winds are largely variable, calculation and judgment, and fish and birds are 
if it though in the spring and autumn the mean directions therefore the lowest forms of the animal kingdom 
wind. correspond with the more iocal migrations. The and only one step above vegetable life. 
birds foregoing is a generalization only, as space does not If the ground upon which mammals move was a 
been permit of a detailed survey of variables. A study ofthe vast moving platform with movements exactly corres- 
. their wind charts of the world will repay all those interested ponding to the movements of the atmosphere, 
iching in the subject, and will, the writer ventures to think, mammals would become, like the birds and the fish, 
‘ct to prove illuminating. The effect of a belt of wind of single-medium creatures, and a close analogy would 
30 miles per hour—increasing with altitude—is be found to exist between animals, birds and fish. 
when startling when it is fully understood that the Under these circumstances men and women would 
play, geographical distance a bird makes good in a given become compulsory instead of voluntary and 
h its time is increased or decreased by a number of miles reasoning migrants--as the few of us with adequate 
» twig exactly equal to the resultant full speed of the wind means in point of fact very largely are. 
ation, multiplied by the number of hours the bird is fly- In the narrow confines of our little planet we are 
by a ing in it. two-medium beings, and a setting is granted in which 
Due to the exquisite harmony of natural law the reason and calculation can have full scope, since by 
ing a impulse and necessity for the swallow to fly north comparison with relatively fixed objects force and 
n, in or south synchronize exactly with the means for motion can be measured. In our relation to the 
place doing so. Temperature rules the swallow’s life—as it vast universe, however, we are, like birds or aircraft 
and mainly rules all physical life, species, and natural in the dark or over the seas of this planet, single- 
ourse phenomena— and at the same time provides her with medium creatures, incapable, on this side of the grave, 
ason. a moving medium in which alone she can, and must, of knowing our infinite movements and “ migrations. ’’ 
erson pass to and fro between temperatures that are agreeable except for that microscopic and doubtful knowledge 
each, to her. won for us by the great astronomers by their 
long It is of interest to reflect that fish, which share observation of some infinitesimally minute movement 
it all with birds the unique distinction of being single- relative to the far-away stars which we call fixed. 
bows 
S are * a . + 
riety Bird-Migration : A Rejoinder to Commander Acworth. 
ase By C. J. Patten, M.A., M.D., Sc.D. 
adie Professor of Anatomy, Sheffield University. 
wae As the foregoing article challenges in particular some views expressed in DISCOVERY by Professor Patten, 
and the editor invited him to reply. The following deals both with Commander Acworth’s specific criticisms 
AO y;, and with his general theme. 
and 
n on 
ectly COMMANDER ACWoRTH cheerfully invites investigators song-thrush. We are presented here with no less 
are on migration to “‘ stand on the tail of his coat"’! We than five degrees of migration. Song-thrush A lives 
hich are taken to task because the atmosphere of evolution under very favourable circumstances; he has a 
sit ‘has been found to surround the explanations of goodly supply of food all the year round, and the 
the phenomena connected with the vast seasonal gamekeepers and stewards of his lordship’s desmesne 
movements of the migratory birds.”’ are vigilant in keeping off the depredations of birds 
Let me begin by pointing out that fly-lines vary of prey, while the cook and other members of the 
1 its in a most striking manner. That is why the’ kitchen household so pamper Pussy that she becomes 
1 be geographical distribution of birds forms such a_ too fat and sleek to go a-hunting. Our song-thrush 
nce comprehensive study. I am concerned, not with feels no necessity to move far off, and there have 
lain different species, but with the individuals of a single been numbers of direct observations to prove that 
given species. Take for example, the familiar this species, under favourable circumstances, has 
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remained stationary throughout the year. While this 
is going on Song-thrush B, living under less favourable 
circumstances, makes longer seasonable excursions, 
nevertheless only within the confines of the British 
Isles. He crosses diagonally, from the north-east of 
Scotland, to the western or south-western seaboard 
of England, sometimes extending his movements 
to the south-western areas of Ireland in the pursuit 
of more genial climate in winter. A comparatively 
short journey such as this is often completed in easy 
stages. Song-thrush C elects to leave our isles in 
winter and trips along the coast of France and even 
Spain to spend the winter in more southern latitudes, 
and while this is going on, Song-thrush D makes 
a more hurried departure from Scandinavia across 
the North Sea, reaching our shores to avoid the rigours 
of more northern Lastly, 
embarks on a bolder voyage from north to south 


along the western seaboard of Europe, in search of 


lands. Song-thrush_ E, 


food and winter quarters. Such migratory phases 
also apply to many other familiar garden birds. 

What interpretation can we place upon 
observations? It is this: in no department of 
biological study is the evolutionary factor brought 


these 


out more strongly than in bird-movements. The 
avian appetite is enormous, and it is in the literal 
sense that ‘‘the struggle for existence ’’ forms the 
vis a tergo of the emigratory flight. But in some 
instances emigration fluctuates to a very considerable 
degree. It 1s common knowledge among sportsmen 
and field-naturalists that many species periodically 
charge their migratory quarters, sometimes annually. 
If space permitted I could recount scores of instances. 
Here, then, elasticity of action displayed in emigration, 
correlated with particular environment, shows that 
all birds of a given species are not ‘the blind and 
unreasoning slaves of an iron law.”’ 


An Inherited Impulse. 


Every ornithologist, I should surmize, will admit 
that the impulse for birds to move off has become 
inherited, in other words, largely instinctive. but 
creatures in responding to instinctive acts are not 
necessarily blind and unreasoning slaves ; nay, rather 
they are creatures capable of some plasticity of action, 
according as urgent circumstances present themselves. 
I can hardly be expected to repeat my many arguments 
in favour of avian mental scope and plasticity. I gave 
concrete cases, I hope convincing, as far as space 
permitted in my article on the “ Mental Factor in 
Birds.’’* [I must with 
Commander Acworth’s dictum that birds do not use 
their brains when on migration. Not the Commander’s 


emphatically disagree 





nor my brain tucked into the little avain brain-case, 
such unmitigated anthropomorphism would stand 
out certainly here as one of the seven most deadly 
sins of science! No; a thousand times no; but 
surely that fascinating avian eye-brain, associated 
with wonderfully clear vision and rapid perception 
of form, has not reached such a stage of perfection in 
vain! Memory for places and landmarks, backed 
by the profits accrued by experience en route, do 
certainly offer assistance to the migrant. It is this 
very place-memory which acts as the vis a fronte factor 
in the home-bound journey. The engrossing duties 
of domestic life loom up, and the immigratory move 
(or vernal migration), is always pursued with feverish 
haste. 
Commander stresses the 


Acworth point that 


‘‘ Since birds make safe passages in the dark and over great 
stretches of sea where physical sight of a distant landmark 
is impossible, it is clear, and indeed very generally admitted, 
that birds have the inherent power of knowing—that is sensing— 
where a given point is. This lodestone, which seems to have 
for its magnet, so to speak, a tiny spot in space such as a last 
year’s nest, is undoubtedly the sole and automatic guide in 
migration, birds, like bees, obeying the promptings of this 
magnet without deviating a hair’s-breadth from its promptings.” 


False Generalizations. 


These generalizations have been glibly handed on, 
but close analysis shows they will not hold water. 
Birds migrate equally by day, and as far as my 
experience goes (after long residences at light-stations), 
the diurnal movements are more orderly and better 
marshalled than those carried out at night. Moreover, 
little birds often “ pitch their tent’ for the night, 
and may even remain a day or more before proceeding 
What are the 
that people persist in stating birds 


to their tinal destinations. ‘“ creat 
stretches of sea’ 
traverse ? Barring the North Sea, and some other 
sheets of water of lesser extent, the immense wave of 
migration between Africa and the entire European 
Continent (and the same applies to the Eastern section 
of the Old World), is performed overland or along the 
coast. The New World has its own coastal and 
overland routes, and attempts to cross the Atlantic 
by small land-birds are few and far between. In 
thick weather birds are held up and the conjoined 
assemblies, attracted by the glare of the lighthouse, 
at first convey the impression that migration is more 
actively carried on at night. On clear nights, however, 








* Discovery, March, 1927. See also articles on “ Bird- 
Migration (June, 1925) and “ Flight Factor ’’ (November, 1926) ; 
also Chapters 8 and 9g in my ‘‘ Memory Factor in Biology ” 
(Bailliere, Tindall & Cox), 1926, and Chapters 2 and 3, ‘‘ The 
Passing of the Phantoms ” (Kegan, Paul, 1924). 
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the movements correspond to those performed by 
daylight, in both cases the travellers giving one another 
plenty of ‘“‘elbow-room.” The thought of “ last 
year's nest’ (avian memory again), no doubt acts 
as a strong incentive for the migrant to return home, 
and largely accounts for the successful accomplishment 
of the vernal movement. but the traveller, on 
‘wings of love,’’ calls into play his stupendous “ eye- 
brain’ to the utmost in seeking out his goal. To 
state dogmatically that “last year’s nest’ acts 
solely as a magnet, the promptings of which are 
implicitly obeyed by the traveller without the deviation 
of a hawr’s-breadth, is purely an a priori argument ; 
it is biologically without support, and savours all too 
strongly of the miraculous. 


Traditional Romance. 


Then, again, what magnet would Commander 
Acworth suggest as a guide for the destination of 
journey? No; this 


the bird’s outward-bound 


“magnetic ’’ or “sensing” theory, as a sole factor 
in guiding the migrant, is but traditional romance ; 
no one who has made a careful dissection of the bird’s 
eye and of the muscles of its wings accepts it at the 
ridiculous face-value which has been set upon. it. 
If a bird’s eye (a far-seeing and most brilliant optical 
instrument), were not called into use for the purpose 
of taking bearings at a distance, 1t would never have 
reached its acme of perfection. The Commander 
evidently is quite out of sympathy with the idea 
that ‘“‘experience, inherited knowledge, memory, 
affection, even gallantry and other human charac- 
teristics, are all attributed to the feathered world, 
and made to play a part in the explanation of the 
Strangely enough he 


) 


phenomena of migration.’ 
includes among these human characteristics (the italics 
are mine), inherited knowledge, which means instinct 
There is nothing prescriptively 


pure and simple. 
indeed, the role 


human about this characteristic, 
played by instinct is far more characteristic of the 
sub-human animal world. That Commander Acworth 
is also out of sympathy with the unity of mental 
evolution, is manifest from the manner in which he 
commences to stampede at the idea that human 
mentality differs only in degree, not in kind, from that 
of avian mentality. 

On this point the views expressed by Miss Irances 
Pitt in “‘ Animal Mind ”’ are now accepted as common- 
place by modern biologists. An_ instinctive or 
inherited knowledge of direction 
therefore to play little or no part in determing the 
migrant’s destination ; consequently we are presented 


would appear 


with a mere avian automaton, air-borne, forsooth a 
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parasite, rather than a triumphant master of the air, a 
most pitiful single-medium creature, subject to the 
immutable iron laws of currents, precluded the exercise 
of reason, calculation, and judgment, and together 
with fish (also fettered by the laws of currents) reduced 
to “the lowest forms of the animal kingdom and 
only one step above vegetable life ”’ ! 

Such a degraded sublimation of bird-flight and 
mentality arise through one being too obsessed with 
the notion that the inanimate and the animate flying- 
machines are so strictly analogous, that the mechanism 
of flight in both cases always closely corresponds. 
But indeed no such thing. The bird is a living entity, 
with body full of activity and mind alert and 
responsive, whether in flight, feeding on the ground, 
or otherwise engaged. Indeed, the bird is a plus 
entity and, unlike the aeroplane, when it comes to 
earth does not exchange its dynamic for a static 
condition. 

True, when birds plane or glide, the mechanism of 
flight is certainly comparable to that of an aeroplane. 
In both cases the wings are kept spread. The bird, 
however, is then minus the propeller, and sooner or 
later must flap its wings to compress the air and gain 
further support. The flap cycle, as already explained 
in previous articles, is wonderful and most compre- 
hensive, and the specialized movements of the 
shoulder, elbow, wrist, and finger-joints, are all brought 
into play; nay more; the individual flight-feathers 
can be made to rotate, separate, and close up. 


Mastery on the Wing. 


lull flapping flight (not as we often see it performed 
in half measure by gulls leisurely following the ship), 
gives birds that wonderful mastery on the wing which 
enables them, on getting up sufficient speed, to pierce 
the air when necessity arises, and thereby removes 
them from the perpetual serfdom of the iron law of 
air-currents. No doubt aeroplanes and insects (with 
their rigidly stretched wings), are much more under 
the control of air-currents; heaven forbid, however, 
that the bright little, intelligent, sparkling-eyed bird, 
so full of life and powers of observation, should be 
I have many more points to give in 
Perhaps 


thus enslaved. 
reply to my critic, but space will not permit. 
I may be allowed to contribute a few more lines on a 
future occasion on this subject which I have so much 
at heart. May I add that, notwithstanding how 
very divergent may be my views of bird-flight and 
migration from those of Commander Acworth, I have 
thoroughly enjoyed reading his article, which permits 
one to see the subject presented from quite another 


view-point. 
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The New Buildings at Bristol University. 
By John Gloag. 


Author of “ Artifex, or the Future of Craftsmanship,” 
‘“ Home Life in History,” etc. 


The following criticism of the architectural significance of the new buildings of one of our younger Univer- 
sities gives rise to some interesting reflections on what Mr. Gloag calls ‘‘ a peculiar weakness of our time.”’ 


THE new buildings of Bristol University are an 
important expression of the vast development of 
university life in many British cities which has 
characterized the first quarter of this century. The 
City of Bristol and its university are fortunate in that 
they have patrons who possess not only wealth, but 
the culture and intelligent generosity which prompts 
them to give material assistance of the finest kind to 
the city and its institutions. The names of Mr. 
H. O. Wills, Mr. Herbert Henry Wills and Sir George 
A. Wills may be mentioned, for they are members 
of a family which has been responsible for founding, 
building and endowing Bristol University. 


A Bygone Age. 


The buildings, which are now completed, form an 
impressive group, and Sir George Oatley, the architect, 
has made his soaring Gothic halls and slender fretted 
stonework live; only one cannot help feeling that it is 
living for an age that is not our own ; it is providing 
a background for the sort of life that has almost 
perished from the earth—the sedate, calm life of a 
great scholarly community. If you approach the 
University buildings from College Green you _ see 
through a screen of trees a gleaming tower that vaguely 
suggests the tower of Ely Cathedral. The buildings 
are situated at the top of the hill at the end of Park 
Street, the main frontage being on QOueen’s Road 
and extending for 278 feet with a depth of 292 feet. 
There is a steep slope from the front to the terrace 
where the older buildings of the University are situated. 
At the head of Park Street the tower soars skywards 
for 215 feet, undeniably impressive, the Bath stone 
of which it is built looking clean and sparkling in all 
weathers. Bath stone is used throughout for the new 
buildings. 

The Queen’s Road frontage has a recessed portion 
to the right of the tower which contains rooms for 
the Vice-Chancellor and the Librarian. This recessed 
portion may be seen in the illustration which appears 
as No. 2 on the opposite page, partly shadowed by 
the tower, the Arts Library appearing to the right. 

The new buildings are of late Gothic character ; 


and yet there has been no attempt at a slavish copying 
of any particular phase of Gothic architecture. There 
is the same freedom of expression, the same informed 
sympathy with the spirit of Gothic art that 
characterizes the work of Sir Giles Gilbert Scott in 
Liverpool Cathedral. There has been no painstaking 
effort to reproduce exactly the characteristic embellish- 
ments beloved by mediaeval masons. The _ stone 
carving, while Gothic in feeling, is modern in subject. 
For example, there are heads of soldiers in shrapnel 
helmets, and other essentially modern faces cut in 
stone. 

But it is in the entrance hall in the tower where 
one finds a note of real incongruity. The echoing 
vastness of this hall is impressive. The austere 
verticality of its lines; the subdued richness of its 
fan vaulting ; and the cool spaciousness of the place 
are the ingredients of a background for a life that 
belongs to the Middle Ages and not to the twentieth 
century. The students of to-day in the clothes of 
to-day ascending the steps of the staircase look 
hopelessly out of time and place. One misses the 
cowled figures of monks. 

This feeling of incongruity is never produced by old 
buildings. Oxford and Cambridge have an archi- 
tectural atmosphere which modern people in modern 
clothes cannot disturb. But when architectural forms 
and ideas of an age utterly alien to our own are adopted 
for a modern building, it is difficult to escape from 
the unreality usually associated with stage scenery. 
Professor Lethaby has spoken and written of “ the 
Architecture of Adventure.’ Gothic architecture in 
mediaeval times was essentially an adventure. Gothic 
architecture in the twentieth century is an adventure 
with self-imposed limitations. It is like a modern 
explorer setting out on a Polar expedition in one of 
the two-hundred-ton cockleshells of an Elizabethan 
adventurer. 

Bristol has really missed a great opportunity by 
capitulating to romanticism. Bristol is a city of fine 
churches and gracious Georgian buildings. The 
atmosphere of the place is still largely an eighteenth 
century atmosphere, a period, as Dean Inge has put it, 
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1.—The tower of 
the new § Bristol 
University — build- 


View of 





ings. 2. 
the Queen’s Road 
frontage ; the 
recessed portion 
partly shadowed 
by the tower con- 
tains rooms for the 
Vice - Chancellor 
and the Librarian, 
the Arts Library 





being seen on the 
right. 3.—The en- 
trance hall in the 
tower of the new 
buildings. 4.—The 
ereat Hall, with 
hammer-beam roof 
of English oak and 
panelled walls. 
5.—Interior of the 
Arts Library, show- 
ing the’ enriched 
strapwork ceiling. 
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“of stability and _ relative contentment, when 
literature, architecture, furniture, and even religion, 
reflected a civilization which had found itself and 
desired no drastic changes.”’ If the new university 
buildings had been erected in that golden age of good 
taste, we should have had a wonderful expression 
of the architectural genius of the long Georgian period. 
In the eighteenth century people built to express the 
taste of their own time. In the twentieth century we 
are confused by the facility with which we may repro- 
duce any of the styles which have distinguished 
previous periods. This curbs our inventiveness, and 
we suffer from what the late Lisle Marsh Phillips 
‘combination of a practised and fluent hand 


>”) 


called a 
with a vaguely groping and distracted mind. 
It is a peculiar weakness of our time to take refuge 
in the past for its architecture ; although most of 
the frankly modern buildings that are being erected 
to-day are extremely agreeable. 

The Bristol University buildings represent a great 
deal of competent modern craftsmanship, although 
inspiration is drawn from days long past. The great 
hall with its vast hammer-beam roof of English oak is 
100 feet long, 50 feet wide, and 55 feet high. The 
illustration (No. 4) indicates the treatment and shows 


A New Theory of the 


A NEW theory of the origin of language is propounded 
in the current quarterly issue of Psyche by Sir Richard 
Paget. It will be recalled that he 
methods and apparatus for the artificial production of 
human speech last January in Discovery, and it is on 


described his 


the basis of these experiments that his new conclusions 
are reached. As man has led a separate existence 
on this planet for something like two million years, 
the beginnings of his invention of the art of speech 
are almost unimaginably remote, yet it is possible, 
by the study of speech, even as we have it to-day, 
to form some idea of how it began. 

‘It appears,’ Sir Richard states, “ that in listening 
to human speech we are not really interested in the 
sounds of the speaker’s voice. What we are actually 
listening for are indications of the movements 
postures or gestures— the speaker is making with his 
organs of articulation, that is to say, his lips, tongue, 
soft palate (which opens and closes the passage to his 
nose), and the other movable parts of his throat. 
In other words, it appears that when we talk, we are 
symbolizing our thoughts (or such of them as we 
intend for publication) by making a kind of sign 


the warmly panelled walls and the tall windows that 
flood the place with light. The Arts Library provides 
another example of fine craftsmanship both in wood 
and plaster work. It is roo feet long, 34 feet wide, 
and in the centre the total height is 31 feet. The 
enriched strapwork ceiling appears rather heavier 
in the illustration (No. 5) than it is in reality, for 
the photograph has over-emphasized the shadows 
cast by the enrichment. There are reading alcoves 
between each pair of bookcases. The electric lighting 
is deplorably out of keeping, and the pendant globes 
hang like pallid fruit, lost and lonely under the big 
curve of the library ceiling. 

Looking towards the north is a Council Chamber, 
which in shape is part of a twelve-sided figure, six 
of the sides being filled in by windows which overlook 
the quadrangle, which is bordered on the west by the 
great hall. 

In every part of the new buildings there is evidence 
of fine craftsmanship inspired by an architect whose 
taste in the style in which he was working has been 
consistent throughout. It is heartening to see such 
really good craftsmanship lavished on a_ building, 
however much we may regret that those who directed 
the work were looking backwards. 


Origin of Language. 


language, and that when we listen to another person 
talking we are reading his sign language ‘ by ear.’ 
Our method of understanding speech is, therefore, 
exactly the same as that of a deaf person who has 
been taught ‘ lip-reading,’ only he lip-reads by eye, 
while we do the same thing by an unconscious process 
of decoding the sounds of speech back into the sign 
language of tongue and lips which produced them.”’ 
The method by which the sign language of articu- 
lation was originally developed can only be guessed at, 
but imagine that most primitive man behaved not 
unlike the higher animals now, expressing his emotions 
by emotional cries and explaining himself by gestures 
of his face and limbs generally: as he became more 
and more engrossed in the arts and crafts, his hands 
would obviously become more and more occupied, 
and he tended to make his sign language more with 
his face and finally with his mouth and throat. 
Sir Richard 
‘He found that if he produced his sign 
language entirely with his tongue, lips, and throat, 
and made an emotional cry at the same time, the 


‘Then he made a great discovery !”’ 
continues. 


emotional cry acted as a ‘ carrier wave ’ for the gesture 

















Pp 
b 


bi 


that 
ides 
‘ood 
ide, 
The 
vier 

for 
OWS 
ves 
ting 
ybes 
big 


er, 
SIX 
00k 
the 


nce 
Ose 
een 
ich 
ng, 


ted 





4 
au 


1 NEAT ORGIES oe ERT 

















DISCOVERY 


of the mouth and throat, so that the gesture itself 
could be recognized by ear—even in the dark or when 
his correspondent was far away or even out of sight. 
So far so good. but how did our primitive ancestor 
decide on the appropriate gestures to make with his 
mouth and throat? Such an entirely new art could 
hardly be ‘invented’ in the popular sense of the 
word; it must have grown up by a gradual and 
natural process out of something which existed before. 
The answer, I believe, is that man started to speak 
by imitating with his tongue and other vocal organs 
the gestures which he had previously made with his 
hands, or rather with his hands and face together. 

‘“ Let us see how such a plan would work out in 
practice. His old, original gesture for ‘ little ’ would 
be to represent something small with his hands. 
His corresponding speech gesture would therefore 
be to make a small mouth, bringing his tongue forward 
near his lips and partly closing his lips so as to make 
a small cavity. His hand gesture for ‘ big’ would 
be one which represented something big; so his 
speech-gesture would be to make a big mouth, with 
large opening of the jaws and tongue far back. It is 
not necessary to run through his whole vocabulary. 
To represent the idea of ‘dig’ or ‘ digging,’ our 
primitive friend would no doubt try to dig with his 
tongue, unless he preferred to represent the idea by 
imitating the action of a badger-—-which is what the 
Ked Indians actually did in their sign language. 
Let us take the first alternative and try to dig with 
our tongue. I imagine that we start with the tongue 
as high as possible, touching the roof of the mouth 
just behind the teeth, and then drive it down 
vigorously till the tip of the tongue is behind the lower 
teeth ; then for the upthrow, we jerk the tongue up 
and slightly backward till it just touches the roof of 
the mouth again. This series of movements makes 
a fairly good imitation of a digging gesture.’ 

Every step in Sir Richard Paget’s argument is so 
cogently developed that it should be read in full 
in Psyche by everyone interested. One _ further 
significant point which may be quoted is his reference 
to the words invented by children. ‘“‘ The widely 
used child word ‘ta-ta’ for good-bye is especially 
interesting in this connexion, for it results from a 
gesture which can be made either with the tongue or 
with the hand. To say ‘ta-ta’ we lift our tongue 
up to the roof of the mouth and drop it down rapidly 
twice in succession; to signal ‘ta-ta’ we lift our 
hand up as high as it will go (without moving our 
wrist) and drop it down rapidly twice or more in 
succession. The two methods of hand sign and mouth 
sign still live on side by side ! ” 
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Correspondence. 


A NEW HUDSON MEMORIAL. 
To the Editor of DISCOVERY. 
SIR, 

Adjoining the Brent Valley golf links in the Borough of 
Faling is an estate of seven acres the greater part of the grounds 
of which have, from being left almost entirely untouched for 
fifteen years or more, become a recognized haunt of birds, 
and many species are known to have nested there. These 
include the blackcap, the garden and willow warblers, the 
whitethroat, and the moorhen. Wildfowl come to the lake 
which is formed by the perennial spring, and the goldfinch 
and green woodpecker are often to be seen. 

The Selborne Society has long wished to protect the ground 
in question and at last there is an opportunity of acquiring it. 
It has been suggested that it would mike a fitting memorial to 
the late W. H. Hudson, who helped the Selborne Society to 
establish the Brent bird sinctuary at Perivale higher up the 
river, which twenty-five years ago set an example that has been 
widely followed, of preserving for urban districts the interesting 
birds of the countryside. 

It will not be necessary for the Selborne Society to take ovet 
the mansion, but if funds allow, as this has been fitted up as a 
hospital by the Government, two good things might be done 
at once: it could most appropriately be placed at the disposal 
of some charitable organization, or it could be used as the 
beginning of a Folk Museum which ought to be inaugurated 
in this country before it is too late. 

The property was advertised as for sale by auction in building 
plots a few days ago, but some members of the Selborne Society 
have for the moment saved it from this fate. Donations can 
therefore now be invited towards its purchase and maintenance, 
which should be sent to the treasurer, Sir John Otter, at the 
Hermitage, Hanwell, W.7. 

Yours, etc., 
MONTAGU OF BEAULIEU, 
President, the Selborne Society. 
AVEBURY, Ul 1ce-President. 
roth August, 1927. J. L. Otter, Tyveasurer. 


“ ANTIOUE FLOWERS.” 
To the Editor of DIscovERY. 
SIR, 

In his delightful article on “‘ The Cultivation of Antique 
Flowers,” in the August number of Discovery, Dr. F. A. Hampton 
refers to the York and Lancaster rose, but does not give the 
legend concerning it very fully. It may be of interest to your 
readers to hear what the Rev. Hilderic Friend, F.L.S., has to 
say about it in “‘ Flowers and Flower Lore,”’ an old book, which, 
however, does not appear to bear a date on its title page. 

There was, says the tradition, then growing in the garden of 
a certain monastery in Wiltshire, one particular rose-bush, 
which, during the troubles of the land had, to the amazement 
of the beholders, borne at once roses red and roses white. About 
the time of the marriage of Henry and Elizabeth, all its flowers 
blossomed forth with petals of red and white mixed in stripes. 
People came, as one would expect, from all the country round 
to see the wonder, and hailed it as a joyful omen of future peace 
and harmony. 

Yours faithfully, 


Dunsford, Exeter. EDWARD CAHEN. 
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Dredging in the 





Trondhjem Fjord. 


By C. M. Yonge, B.Sc., Ph.D., 
Marine Biological Laboratory, Plymouth. 


Research that is being undertaken at the marine biological station on the Trondhjem Fjord in Norway, visited 
by investigators of many nationalities, is of special importance as the motor ship provided there is probably 


the best equipped of its kind in the world for this type of work. 


THE study of marine beasts leads the student far 
afield in quest of material to complete or extend his 


researches. Though the British seas possess a large 
and varied fauna, yet both in the warmer waters of 
the Mediterranean and in the colder northern seas 
are to be found species of which we have few or no 
representatives. The fjords 

of Norway are of the 

greatest interest to the 
marine biologist for two 
reasons: he finds in them 
representatives of a definite 
unlike the 
boreal fauna of the British 
Isles, 
extremely deep water of 
the fjords, 


arctic fauna 


while beneath the 
which may 
hundred 
fathoms. is found a bottom 


descend to. five 


fauna typical of the con 


tinental shelf and quite 
unlike that found on the t 
bed of the shallow 

shelt 


The Trondhjem Fjord, one of the largest in Norway, 


[bis 1s here seen from above the Biologiska Station, which the author visited t] ; 
» carry out investigations. 1¢ 


continental which surrounds these tslands. 
has a particularly interesting fauna, consisting as it 
does of a mixture of arctic and boreal, or north 
temperate, species. 
of the 


exceeding three hundred fathoms, yet the bottom 


Moreover, though not the deepest 
fjords, the greatest depths probably not 
fauna of the deep seas beyond the continental shelf 
is here well represented. Finally, there are ideal 
facilities for scientific investigation provided at the 
Biologiska Station on the shores of the fjord some 
two miles to the west of the town of Trondhjem. 
In the winter months the staff at the station are 
engaged on the rearing of plaice in the large fish 
hatchery, but during the summer, owing to the 
kindness of the director, Dr. O. Nordgaard, scientists 
of all nationalities are free to work in the laboratory 
and to carry out investigations on the fauna of the 
fjord. 

Dredging at depths ot three hundred fathoms is 
no light matter and needs strong equipment and 





VIEW OF THE TRONDHJEM FJORD, NORWAY. the 


Both of these are provided 
the motor ship owned by the 


powerful machinery. 


on the “ Gunnerus,”’ 
station, and especially built six years ago for this 
particular work. It is doubtful whether there is 
anywhere in the world, for her size, a better-equipped 
The dredge 
is attached to a wire cable 


boat for this type of marine research. 


about one inch thick and 
one thousand metres long, 
which is wound round a 
amid- 


great steel winch 


ships. This cable is 
carried forward, round an 
iron capstan and then back 
and over the side of the 
boat, being guided clear 
of the woodwork by an 
ingenious system of small 
steel rollers, two vertical 
and one horizontal. As 
cable is payed out 
Capstan is revolved 
and the iength of cable 
automatically recorded in_ tens, 
hundreds and thousands of metres on three dial 


which passes is 
indicators above it. It is necessary to have some 
check of this nature, as it is impossible to feel when 
the dredge has touched the bottom by the feel of the 
cable as can be done when dredging in shallow water ; 
instead the depth of the water is determined from 
the chart, and the cable is payed out until the indicator 
records a length of cable slightly greater than the 
depth; the winch is then stopped and dredging 
begins. 

The dredge is dragged very slowly over the bottom 
for a suitable time, a quarter to half an hour usually, 
when the boat is stopped and the cable hauled in 
round the winch which is driven by the full force of 
the engine. It is a slow process winding in several 
hundred fathoms of cable, and seems doubly so as 
one waits impatiently to see if the particular beasts 
one has travelled so far to obtain have been taken 
in this haul of the dredge. IT inally, however, the 
dredge arrives at the surface of the water, a triangular 
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steel frame which bites into the sea bottom and to 
which is attached a long network bag, which usually 
comes up full of stones and of mud which oozes out 
through the open meshes of the bag. With the aid 
of a derrick attached to the mast, the dredge is brought 
on board and then inverted over a large wooden box, 
into which fall the contents and over which the dredge 
is washed clean by hosing it down with sea water. 
Next comes the sorting of the catch. A few of 
the larger specimens have already been picked out 
of the dredge, but the 
smaller ones are lost among 
the soft mud, and this is now 
shovelled on to sieves which 
are carried on a_ bracket 
attached to the outer side 
of the boat. The hose is 
then turned on again, and 
the mud is washed through 
the fine openings in the 
wire sieve, the stones and 
animals alone remaining. 
[It is an easy matter to sort 
these by hand, rejecting the 
stones and other rubbish and 
putting the animals into 
pickling fluids or into sea 
water, according to whether 
it is necessary to preserve 
them for future examination 
or keep them alive for 
immediate observation’ or 
experimentation in the 
laboratory at the station. 
Many of the animals taken 
are of great interest or 
beauty. Although 
which are of the greatest 
interest to the zoologist are often insignificant in size, 
of no particular beauty, and of little interest to the 
layman, yet there are many which both scientist and 
Of such are the corals which are 


those 


layman may admire. 
very abundant on rocky bottoms, particularly Lopho- 
helia, which forms great branching colonies bearing 
delicate polyps like orange flowers on a yellow bush ; the 
sea pens,creatures allied to the corals and sea anemones, 
thin, delicate and feathery like a quill pen, coloured red, 
brown or yellow and varying in length between a few 
inches and a yard. Each consists of many individuals 
like a coral, but instead of a lime skeleton they are 
supported down the centre by a fine shaft which 
looks exactly like a thin straw. Many of them are 
highly phosphorescent and shine brightly in the dark. 





HAULING IN THE DREDGE. 


There are many fine shell-fish—for example, the 
bivalve Lima excavata, a typical member of the deep 
sea fauna only living below one hundred and fifty 
fathoms, which is often six inches long and four or 
five wide, and has bright orange flesh that is con- 
sidered a great delicacy by the fishermen. The lamp 
shells, representatives of the ancient but dying order 
of Brachiopods, although they are rare in British 
waters, are here numerous and in some cases large. 
The Trondhjem Fjord is particularly rich in Echino- 
derms, the group’ which 
includes the starfish and 
sea-urchin, 
most striking of which is 
undoubtedly Gorgonocephalus 
caput-medusae, a large brittle 
star with long arms which 
subdivide 


amongst the 


divide and 


repeatedly to form a 
writhing mass of tentacles 
like the hair of the medusa 
after which it was named by 
the great Linnaeus. There 
are large sea cucumbers, 
sluggish beasts like animated 


red or brown’ sausages: 
stalked crinoids or “ sea 
lilies,’ absent from_ the 


British fauna, are occasion- 
ally to be found, also deep- 
sea sponges with especial 
root-like extensions for 
anchoring them in the mud, 
and others which grow on 
white 


the rock —- great 


rounded masses often many 


The wire cable of the dredge is wound round the winch seen in the te niin. aaa £ strang 
foreground of the photograph, taken on board the ‘‘ Gunnerus.” eet across and ol! strange 


shapes like the whitened 


bones of some prehistoric monster—-and many other 
rare and interesting beasts too numerous to describe. 
At the end of the day’s dredging, the catch is taken 
back to the laboratory, the living animals placed in 
circulating sea water until they can be examined and 
the preserved specimens put into bottles and labelled. 

It is impossible to conclude even so brief an account 
of marine life and research in the Trondhjem Fjord 
without paying tribute to the unbounded hospitality 
of Dr. Nordgaard and his assistants at the Biologiska 
Station, and to the great part which has been plaved, 
and continues to be played, by Norway, a country 
weak in population and resources, in the study of 
marine biology and the other branches of the growing 
science of oceanography. 
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Among the Stars: A Monthly Commentary. 
By A. C. D. Crommelin, D.Sc., F.R.A.S. 


Late of the Royal Observatory, Greenwich. 


As announced last month, Dr. Crommelin begins, with the instalment 
below, the astronomical notes which he will now contribute regularly 
to DiscovERY.—ED. 

THE FACE OF THE SKY FOR SEPTEMBER. 
THE prolonged summer twilight, accentuated by Summer! 
Time, makes astronomical observation difficult ; but we now 
get a dark sky at a reasonably early hour, and may expect 
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THE SKY AS SEEN FROM LONDON 
at 22h. sidereal time, that is, 12 h. p.m. summer time on 6th September, 11 h. p.m. 
summer time on 21st September. The positions of the planets Jupiter and Uranus 


in Pisces are shown by X x. 


a renewal of activity. Jupiter and Uranus are both well placed 
for observation in Pisces; they have returned to the equator 
after a sojourn of six and forty-two years respectively in south 
declination. Those with acute sight will be able to see Uranus 
with the naked eye, if its exact place is known. The well-known 
variable star Mira Ceti reaches its greatest brightness towards 
the end of the month; comparisons of its light with that of 
neighbouring stars are interesting and useful. 

At the date of writing (18th August) I do not know of any 
comet that will be within reach of moderate means, though 
Stearns's and some others may be photographed with large 
instruments; search is being made for Schaumasse’s comet 
whose period is eight years, but it will be low down in the east 
at dawn, and its detection is doubtful. Holmes’s comet, last 
seen 1n 1906, is also being looked for. The comet Pons-Winnecke 
was easily visible to the naked eye in June; it was estimated 
at Juvisy that it was about as bright as the Andromeda nebula, 
and a tail about a degree long was photographed. The nucleus 
was unexpectedly small and well-defined. Dr. Steavenson, 
observing with the Greenwich 28-inch refractor, noted that its 


diameter was about 1 second, implying that the meteors forming 
it are concentrated into a sphere whose diameter is only some 
forty miles. The comet passes nearest to the earth on the 
evening of 26th June, when its distance was 3.6 million miles. 
There is only one case on record of a closer cometary approach. 
On ist July, 1770, at five o’clock, Lexell’s comet was only 
one and a half million miles distant ; it appeared asa fuzzy ball 
20 degrees 20 minutesin diameter. Comet Pons-Winnecke passed 
out of the reach of northern observers early in July, but it will 
doubtless be followed by southern observers till September. 
Mr. Z. Merfield made arrangements to observe its spectrum 
with the great Melbourne reflector, which had been out of use 
for several years. The comet will make a near approach to 
Jupiter at its next aphelion passage, and it will be interesting 
to examine whether the notable increase in its period and 
perihelion distance, which have been in progress for the last 
century, will still continue. 
Future Total Eclipses. 

During the last month I have, with the assistance of Kev. 
J. Maurus Moorat, O.S.B., made some researches on the eclipses 
of 1954 (30th June) and 1999 (11th August). Dr. Hind pub- 
lished calculations about them more than half a century ago. 
He first announced that the 1954 eclipse would be total in the 
island Unst (Shetlands), but subsequently modified this, 
t north of the island. 

“cate, shows that his 
first result was the best, and that nole of Unst and the 
northern part of Yell and Fetlar .ul enjoy totality. The 
duration in the north of Unst is two minutes, and the sun’s 


concludi-: that the track would ' 
Our rec . work, carefully checked 


altitude 52 degrees, so that it isan extremely favourable eclipse, 
and it is strange that the circumstances have escaped notice for 
so long. The Spectator for 6th August contains an interesting 
account of a trip to Unst. 

Doubts having recently been expressed by some astronomers 
(notably by Herr C. Schoch, who is an expert on ancient eclipses) 
as to whether totality in 1999 would reach England, we 
recomputed it in duplicate, our results agreeing perfectly, 
and showing that Hind was very nearly right in the track that 
he published in 1875, his central line running through St. Ives. 
We make the central line five miles further south, or fourteen 
miles north of the Lizard. As the totality track is sixty-four 
miles wide it follows that three-quarters of Cornwall, the southern 
quarter of Devon, and a small region round Portland Bill will 
lie within it, as will also a large region in north-east France, 
which will really be nearer for Londoners than Cornwall. 
Totality in this case also lasts two minutes, the sun’s altitude 
being 47 degrees. These two favourable British totalities within 
forty-five years of each other make some amends for the long 
barren period of two hundred and three years that has just 
come to an end. 

The Number of the Stars. 

In old times the stars, like the sand on the seashore, were the 
symbol of an innumerable multitude ; this seems rather strange 
to us nowadays, since the total number of stars that are visible 
to an ordinary eye is only a few thousand, equa] to the population 
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of a very small town. But there was even in old times an 
impression that the luminous clouds of the Milky Way arose 
from the combined light of countless fainter stars; this was 
a shrewd conjecture, which the invention of the _ telescope 
completely verified. The startling nature of the increase 
brought about by this invention is shown by the fact that a 
telescope of 24-inch aperture would suffice to render about 
a million stars visible in the entire heavens; when we pass 
on to modern giant telescopes or cameras, the task of making an 
inventory of the whole number visible is beyond our present 
resources. But estimates are being made by counting the 
stars in selected regions scattered uniformly over the sky. 
One such attempt was made by Prof. Chapman and Mr. Melotte ; 
they used the photographs of the whole sky on a uniform plan 
that Mr. Franklin Adams had taken with a portrait-lens, the 
northern heavens in England, the southern at the Cape of Good 
Hope. A screen pierced with several small square holes was 
placed on each plate in succession. The stars in each square 
were counted, and the number on the whole plate estimated 
by the ratio of its area to that of the sum of the squares. In this 
way it was found that there are thirty-three million stars in the 
sky down to magnitude 16.0 inclusive, that being the faintest 
shown on the plates. Estimates were then made for the fainter 
stars. For the naked-eye stars the inclusion of an additional 
magnitude produces a threefold increase in the numbers; but 
the factor gets gradually smaller as we go to fainter magnitudes. 
By extrapolation the tota] number of stars in our system was 
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estimated as three to four thousand millions, or about double 
the population of the world. 

The Smithsonian Institution, Washington, published recently 
an improved estimate, made by Dr. C. G. Abbot. The photo- 
graphs that he used showed much fainter stars than the Franklin 
Adams ones, and went down to magnitude 21. But the area of 
sky included was much less. Many years ago the late Prof. 
Kapteyn, realizing that the observation of very faint stars 
over the whole sky was beyond the present resources of 
astronomy, drew up a scheme in which a number of small areas, 
distributed uniformly over the sky, would be carefully and 
systematically observed with large telescopes. Results for 
many of these areas are now available, and have been used by 
Dr. Abbot. His estimate for the total number of stars in the 
sky is thirty thousand million; this is eight or ten times as 
many as the former estimate, but it is much more reliable, 
since the material on which it is based includes four or five 
additional magnitudes. This number of stars, if packed to the 
same degree of tightness as the stars near the sun, would occupy 
a sphere whose radius is sixteen thousand light-years. The 
actual shape, however, is not a sphere, but flattened like a bun ; 
the radius of its equator would be some thirty thousand light- 
years, which is in fair accord with that deduced by other methods. 
Of course, this estimate includes only the stars in our own 
universe. The spiral nebule, of which thousands are now 
known, are believed to be remote universes, similar to our own, 
but probably somewhat smaller on the average. 


The Ancestors of Our Naturalists. 
Ry Kenneth Hare. 


““ When one turr 
owe to them. 


v the pages of those ¢ ~'y humanists and voyagers the tendency is to forget the debt we 
The Middle Ages ha. Yequeathed to them a fantastic medley of truth and fable. This 


y set themselves to disentangle with admirable courage and spirit.”’ 


WHAT a wonderland was natural history in the days of 
“Eliza and our James’’ ! When one turns over the 
pages of those early humanists and voyagers, the 
tendency is sometimes to forget the debt we owe them 
and to find ourselves regarding them as so many 
Sancho Panzas. They have much in common with 
Sancho. 
dealing with matters which lie within the compass 
of their own experience, the same simplicity—it almost 
seems— when they treat of what lies beyond it. But 
their task was not easy. The Middle Age had be- 
queathed to them a fantastic medley of truth and 
fable. This they set themselves to disentangle with 
admirable courage and spirit, albeit with little enough 
of method. Even the great classic writers of Greece 
and Kome had done something to confuse the issues, 
for the men of the Renaissance accepted much as 
literal fact, which the Augustans themselves perhaps 
regarded merely as fable. Thus Topsel in his “ Mis- 
cellany’’ presents his readers with a woodcut of 
‘The Horse,” and no less confidently with portraits 
of the “‘ Satyr ’’ and the “ Mermaid.” 


They possess the same shrewdness when 


There was, of course, the new Baconian method 
to discount all tradition and verify your statements 
by direct observation of Nature. Sail the sea and 
verify your mermaid in her grotto, betake yourself 
to the wild and observe your satyr in his native groves ! 
Pre-eminent amongst those who thus went to the 
wellhead for knowledge was the great Sir Walter 
Raleigh. He relates, in these words, the wonders 
of Guiana, and bases his statements upon the un- 
impeachable testimony of the natives themselves. 
“Next unto Arui there are two rivers, Atocca and 
Caora, and on this branch which is called Caora, are 
a nation of people whose heads appear not above 
their shoulders, which, though it may be thought 
a mere fable, yet for mine own part I am resolved 
it is true, because every child in the provinces of 
Aromara and Canari affirms the same. They are 
called ‘Ewaipanoma.’ They are reported to have 
their eyes in their shoulders and their mouths in the 
middle of their breasts, and that a long train of hair 
groweth backward between their shoulders.’ 

If Shakespeare and Sir Walter ever met and con- 
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versed at the ‘“‘ Mermaid,’ perhaps the seaman’s 
travel-talk inspired those lines concerning 
“The Anthropophagi and men whose heads 
Do grow beneath their shoulders.”’ 

The road that lay before the traveller was liable 
to be flooded in winter and full of ruts and holes at 
the best of times. He set forth, staff in hand, without 
postal or telegraphic service to keep him in touch 
with his friends, with no money save such as he bore 
in his wallet, without steam, petrol, ordnance map, 
Baedeker, or manual of conversation. He just climbed 
the hill and disappeared into the unknown and his 
village knew of him no more for many years perhaps, 
perhaps for ever. He sallied forth, poor wretch, 
bracing himself to endure, “ hard seats, stony pillows 
, many wailayings and danger oftheevs . . . 
the subtilty of spies wonderful cunning of 
inkeepers and great danger of life.’ There were other 
inconveniences, less heroic but hardly less exasperating. 
A Jew whom Thomas Coryat attempted to convert, 
chased him with a knife. He was escorted from 
a vineyard—-where, truth to tell, he had been helping 
himself to the grapes !—by a ferocious husbandman 
armed with a halbert. When he sought to assuage 
the fellow’s wrath in his choicest Greek and Latin, 
the ‘‘ Polypheme ”’ swore most blasphemously in High 
Dutch. In Venice, a lady whom he had regaled with 
improving conversation instead of praising her beauty, 
threw eggs at him. For the tourist was a pioneer, 
what he was after,”’ 


cc 


a vara avis—nobody quite knew 
or catered for him, cared for him, or loved him. His 
path was beset by briars. 


The Barnacle Goose. 


Coryat was acquainted with Switzerland, Germany, 
the Netherlands, France and Italy. He wandered pro- 
digiously in the East also, had visited Constantinople, 
Ispahan and “ Troy,” and in addition to his scholarly 
Greek and Latin—-in which it appears he could 
positively prattle—his contemporaries assure us of his 
proficiency in Hindustani, Turkish, Persian and 
Arabic. But a land, nearer home than I[spahan, 
remained terra incognita to him. He never visited 
Scotland. Hence he hands down to posterity, without 
comment, that monstrous fiction of the ‘ Barnacle 
Goose.”’ 

‘““See the islands of Scotland flitting up 
and down in the water as the sport of tempests ; 
there thou wilt wonder to see certaine trees from whose 
fruite, falling into a water that runneth underneath, 
duckes and geese do grow.” 

William Harrison was rector of Radwinter in Essex. 
Though he does not appear to have travelled, his 








writings are not therefore less delightful. ‘‘ Order 
requireth,”’ says he, “ that I speak somewhat of the 
fowls of England but alas! such is my 
small skill in fowls that, to say truth, I can neither 
recite their number nor well distinguish one kind from 
the other.” And that, in truth, is the great difficulty 
of ornithology! But he is not intimidated by this 
deficiency in his apparatus criticus. He _ possessed 
commonsense at least, and we find him giossing an 
unlikely tradition with the wary comment, “ This 
soundeth like a lie.”’ 

But he was deceived by the sparhawk. This gushing 
and temperamental fowl detests young children, 
a prejudice no doubt, but a peculiarity which she 
shares with the ape. But her great bugbear is the 
peacock. At the mere sight of the peacock, the spar- 
hawk is so “ marveliously afraid’’ and ‘ appalled ” 
that, tor a while, “ all courage and stomach is taken 
from her.’ Whether family pride, or some subtler 
aesthetic objection was the ground of this repugnance, 
the naturaiist does not inform us. Perhaps it was 
just affectation. 

What Harrison thought of the ‘“‘ Barnacle Goose 
we shall never know, but with the English goose he is 
very much at home ; he becomes, in fact, quite lyrical 
about her. ‘“‘ Geese are driven to the field like herds 
of cattle by a gooseherd, a toy to be marvelled at !”’ 
He is intrigued by the conduct of geese when the 
gooseherd ‘* goeth about in the morning to gather his 
goslings together.’ On such occasions the fellow, he 
informs us, “ carrieth a rattle of paper or parchment 
with him the noise whereof cometh no 
sooner to their ears than they fall to gaggling and 
hasten to go with him. If it happen that the gates 
be not yet open, or that none of the house be stirring, 
it is ridiculous to see how they will peep under the 
doors and never leave creaking and gaggling till they 
be let out unto him to overtake their fellows.”’ 

The account which this excellent old writer gives 
of the baiting of eagles reads oddly to us who are 
accustomed to treat eagles with courtesy, and leave 
them in full possession of their dignity and ease. 
‘The most excellent eyrie of all,’ says he, “is not 
much from Chester, at a castle called ‘ Dinas Brenn’ 

it standeth upon a hard rock in the side 
whereof an eagle breedeth every year. . . . Inthe 
overthrow of her nest, a thing oft attempted, he which 
goeth thither must be sure of two baskets, and so 
provide to be let down thereto that he may sit in the 
one and be covered with the other; for otherwise 
the eagle would kill him and tear the flesh from his 
bones . 
A cruel sport, one fancies, but hardly dull or tame. 
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The following discusses certain aspects of the British Association meeting, which takes place from 31st August | 
to 7th September. Although the great majority of readers are prevented from visiting Leeds, the programme | 
itself gives rise to considerations of general interest. 


From the moment when Professor Sir Arthur Keith 
delivers his inaugural address as President of the 
British Association in succession to the Prince of 
Wales, the members attending the Leeds meeting will 
be confronted with an embarrassing choice of lectures. 
One of the difficulties of the layman visitor—notwith- 
standing that most will have some subject of favourite 
concern—is to know where even to begin his selection ; 
whether, however, an advance plan be prepared or not, 
it can safely be said that everyone will come away 
from the meeting with stimulated interest in the 
remarkable achievements of modern research to which 
the occasion bears tribute. 


Sectional Addresses. 


In addition to Sir Arthur Keith’s address on 
‘“Darwin’s Theory of Man’s descent as it stands 
to-day,’’ most of the subjects chosen by the sectional 
presidents this year are likely to be popular in 
appeal. These include “ The Outstanding problems 
of Relativity ’’ by Professor E. T. Whittaker (mathe- 
matics and physics); ‘“‘ The Ancient History of 
Sponges and Animals ”’ by Dr. G. P. Bidder (zoology) ; 
“Problems of Polar Geography’’ by Dr. R. N. 
Rudmose Brown (geography); “Invention” by 
Professor Sir J. B. Henderson (engineering) ; “ The 
Englishman of the Future ’’ by Professor I. G. Parsons 
(anthropology) ; ‘‘ Mental Unity and Mental Dis- 
sociation’”’ by Dr. W. Brown (psychology) ; “ The 
Broadening of the Outlook in Education’ by the 
Duchess of Atholl, M.P. (education) ; ‘‘ Agriculture 
and National Education’’ by Mr. C. G. T. Morison 
(agriculture). 

One of the interests of the annual programme to 
Discovery readers is that it provides to some extent 
a check on how far we have succeeded in securing 
reports of new researches. The British Association 
exists, of course, to advance the interests of science 
among the public no less than among specialists ; 
hence some of the lectures and subjects which are 
to be dealt with at Leeds this month include several 
that have recently been covered by our authors, as 
will be seen from the following items selected from 
the programme. 

In the first place, Dr. F. W. Dry will address 
the zoological section on the “ Mendelian breeding 


experiments on Wensleydale sheep,’’ of which he gave 
an account in our June issue, and members are to 
see an exhibition of animals illustrating the lecture. 
Several speakers on entomological matters include Dr. 
J. W. Munro on the “‘ Needs of economic entomology,” 
a subject dealt with in our article by Mr. Wardle, 
which was the subject of correspondence in our 
columns last month; a discussion on the control of 
plant diseases in the botany and agriculture sections 
being of kindred interest. Mr. R. G. Collingwood, 
in a paper on the “ Roman Signal Stations of the 
Yorkshire coast,’ will doubtless deal fully with the 
excavations at Scarborough, which were in progress 
when we published an account of his subject about a 
year ago. Of quite different interest, the anthropology 
section is to have a paper from Dr. J. H. Hutton, 
on head-hunting in Assam, which was touched on by 
Mr. J. P. Mills in his description of the Naga tribes 
published about the same time. 

Readers of our article last month on the disputed 
site of the Globe Theatre will be interested in Sir 
George Fordham’s paper on “ Surveys and maps of the 
Elizabethan period,’ as he will discuss the work of 
Norden, whose map of London in 1593 we reproduced 
in this connexion. “‘ Time and motion study as 
employed by the Industrial Psychologist,’’ to be 
described by Dr. G. H. Miles, was illustrated in our 
pages by an investigator to the National Institute, 
since the last British Association meeting was held ; 
while a number of other subjects in a programme that 
includes several hundred items will appeal especially 
to readers whose interest, it is hoped, has been 
sharpened by previous discussion. 


A 1928 Expedition. 


With regard to the future, it has already been 
arranged with Mr. I. A. Potts to contribute an account 
of the expedition to the Great Barrier Reef, which 
will leave for the Pacific next year under his charge. 
In conjunction with Sir M. Nathan and Sir Edgeworth 
David, he will announce preliminary particulars to 
the zoology section of the Association. 

A final item that should attract every reader-visitor 
is the discussion on the “ Climates of the Past,’ in 
which one of the Trustees of Discovery, Professor 
A. C. Seward, will take part. 
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The Mirror of the Microphone. 
By Edward Liveing, M.A. 
Manchester Station Director, British Broadcasting Corporation. 


Now that a few months’ experience has been gained in a new activity which until this year was precluded by an 
arrangement with the Press, particular interest attaches to Mr. Liveing’s statements on the broadcasting of 
‘ eve-witness’’ narratives of events. His previous article (July) dealt with education. 


NEW activities, such as those which have resulted from 
the invention of wireless, must use to some extent 
for their success the traditions already laid down by 
earlier social forces, and in the matter of mirroring 
contemporary histcry we have been able to build upon 
the immense fabric of daily 
and weekly newspapers with 
their accessory news agencies. 
The regular publication of 
printed news sheets dates back 
to the seventeenth century, 
but these early efforts, whose 
importance grew only in 
gradual stages up to the early 
nineteenth century, cannot in 
any way be compared with 
modern. journalism, the 
expansion of which took place 
with great rapidity during the 
last quarter of the nineteenth 
century. The mass production 
of paper and the bridging of 
space by telegraphy, telephony, 
the submarine cable, and 
eventually, wireless telegraphy, 
have resulted in a newspaper 
system which disseminates 
news and augments it with 


public on a scale that would 

be inconceivable to our forefathers. And now a 
further agency for the dissemination of news and 
information, and the reflection of the passing currents 
of life, has come among us. The points of contact 
and divergence between newspaper journalism and 
broadcasting are numerous and interesting. I hope 
that they will become apparent in the course of this 
article. 

Despite the early fears of competition on the part 
of certain newspaper organizations, broadcasting has 
come to take its place without damaging in any way 
the importance and strength of the press. Though 
these two media for conveying information to the 
public are now dealing day by day with much the 





DESCRIBING THE “ DERBY ” OF 1927. 


This picture of the two commentators, Mr. Gilbey and Mr. 
Allinson, in the special observation box on the top of the 

- : : Grand-stand at Epsom, gives a vivid idea of the stress of this 
Te Sand » ‘ , ote , ’ : - we . 
senel al information lor the work. They are using microphones attached to their heads. 





same material, their methods of dealing with it are so 
divergent that comparisons of advantages and dis- 
advantages are almost beside the point. Wireless 
certainly has the potentialities of bringing into the 
home more immediate information of the world’s 
passing affairs ; the newspaper 
gives a more permanent and 
visual record that can_ be 
referred to not once, but when- 
ever desired by the reader at 
his own leisure. The two media 
are destined to become more 
and more the complements of 
one another in recording the 
affairs of the world. 

So much for fundamental 
differences. It is always 
dangerous to theorize about 
contemporary developments, 
but it would seem that from 
its lessons of the past, mankind 
has begun to realize that it 1s 
to-day handling instruments of 
such power for modelling wiselv 
or wrongly public opinion and 
emotion that the greatest 
possible care must be taken 
in such handling. There is no 
question whatever that in the 
majority of countries broad- 
casting has come as a cleansing force in the information 
of the public, a fact which is to some considerable 
extent due to the monopolistic system of broadcasting 
that has almost universally been instituted. While we 
gladly recognize that the development of newspaper 
journalism has exercised a profound effect on the 
general knowledge and interests of the public, and 
that to-day people are infinitely more alive to what is 
going on outside their own homes, counties, and 
countries as a result of the rapid expansion of 
journalism, we should add that in some of_ its 
more recent manifestations popular journalism has 
not lived up to its best tradition. There are not 
many papers in this country and in other countries 
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which have held aloof from — sensationalism, 
sentimentalism, inexact and unscientific articles on 
science and research, and a fostering of interest in 
sordid details of crime. There are hardly any papers 
which have been able to keep themselves free from 
political and class bias. The listening public consists 
of individuals so greatly varying in their religious 
and political conceptions and general interests, that 
adoption of extreme dogmas and biases would 
be fatal. Thus we find no elaborate mention of 
unpleasant crimes in the British wireless news 
bulletins, no leaders seeking to manufacture ideas 
for listeners instead of allowing them to think for 
themselves, and no talks attempting to sensationalize 
the researches and discoveries of scientists, scholars 
and travellers, but, instead, talks by the very 
discoverers of new knowledge themselves. We build 
on what has gone before, and what I have said will 
not, I hope, be taken simply as criticism, but also 
as an acknowledgment, of the vast enterprise and 
endeavour on which broadcasting, as a younger 
institution, has been able to draw both by way of 
traditional and material facilities. 

People are still so apt to regard broadcasting entirely 
as an amusement agency that they overlook its other 
activities, and the present and future issues which 
these activities entail. A broadcasting administrator 
has many of the same problems to face as a newspaper 
editor. The editor has to mirror contemporary 
history in accordance with the quantity of paper in 
his issue; the broadcaster in accordance with the 
time that can be allotted to this particular branch 








THE MENIN GATE MEMORIAL. 

Lord Plumer speaking at the opening of the Menin Gate Memorial at Ypres, on 

24th July. The ceremony and addresses were relayed by cable through Brussels 
to London, and broadcast from all stations of the British Isles. 








BROADCASTING THE BOAT RACE. 


A view of the launch ‘* Magician,’’ used for the running commentary during the 
Oxford and Cambridge race this summer. Note the aerial between the two masts. 
of his activities. With the introduction of alter- 
native programme services in this country, greater 
concentration will be paid to this side of broad- 
casting. Meanwhile, listeners who are inclined to 
criticize the inclusion of any item in the programmes 
other than music or entertainment, should bear in 
mind the fact that the broadcaster cannot neglect 
a side of his work that is of great importance to other 
listeners, and the cumulative effect of which is far 
greater than we might readily suppose. The value of 
broadcasting as a distributor of news was vividly 
exemplified during the General Strike of May, 19206. 
As the editor of Discovery pointed out in his Notes 
the following month, many people then realized for 
the first time an aspect of broadcasting to which they 
had paid little attention. I am not alluding to any 
part which it may have been considered to have 
played in relation to the allayment of panic; I am 
merely mentioning this example to show the power 
that it had attained in our social life without our 
realizing it very consciously. Whatever the agency 
that had paralysed the newspaper press, the same 
effect of amazement at the power of this new social 
force would have been produced. 

The mirror of the microphone has several facets 
the General News Bulletins, the running commentaries 
of events and ceremonies, eye-witness accounts, 
topical talks, the relaying of public speeches and of 
debates on topical matters. In the British organization 
the general and local News Bulletins are supplied by 
the press agencies; they are plain statements of 
facts in no way designed to influence the opinions of 
listeners. Thus a political speech may be reported 
at some length, but no remarks whatever will be 
added as to its significance. The listener’s attention 
is drawn to the salient events in the social, political, 
religious, sporting and artistic life of the day. The 
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weather forecast preceding the general News Bulletin 
is supplied by the Meteorological Office, and has been 
found to be especially useful to country dwellers, 
farmers, and fishing fleets. The similar 
weather reports has also been amply shown in the 
United States of America, and in Canada and other 
countries of the Empire, in which isolated farms and 
have no other immediate contact with 
the world. Of the art of the talk and of the topical 
talk something has already been said in our last article. 
These talks may be considered as the counterparts to 
the topical articles in the daily press, and are delivered 
their particular subjects. The 
educational aspects of debates also 
stressed in the preceding article, and need not be 


value of 


homesteads 


by experts on 


wireless were 


reiterated here. 
History in the Making. 


The art of the 
eye-witness account is as yet in the early 


running commentary and the 
stages of 
development, but sufficient experience has _ been 
gained of these aspects of broadcasting to show that 
they have far-reaching possibilities. Owing to an 
agreement with the newspapers that was bound up 
with its original licence, the British organization was 
unable to experiment with these new features of its 
work until the beginning of this year. Stations in 
the United States appear to have been the first in the 
field with experiments in this direction. Nearly all 
these experiments were confined to reports of sporting 
events, more particularly of baseball matches. When 
broadcasting was instituted last year in the Irish 
Free State, the Dublin broadcasts of football matches 
were listened to with great interest both in Ireland 
and on the west coast of England. The British and 
German organizations have, during their shorter 
periods of experimentation, developed the art of the 
running commentary in a highly systematic manner, 
and have turned their attention not only to sporting 
events, but to events of general interest. The special 
value of these commentaries lies in the fact that they 
put the home contemporaneously and directly in 
touch with events actually going on elsewhere. Thus 
listeners have been able to attend in their own homes 
events which they could not otherwise have reached 
for reasons of time or distance. They have followed 
the University boat race, they have watched the 
launching of a liner on the Tyne, they have witnessed 
the opening by the King of Liverpool’s new docks, 
they have seen the unveiling by the Prince of Wales 
of the Scottish War Memorial at Edinburgh, they 
have followed the flight of the ball in the final matches 
of the Wimbledon Tennis Tournament, the sweep of 
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the aeroplanes at the Royal Air Force display at 
Hendon, and the fortunes of the Runners in the famous 
Guides’ Race up and down the side of a mountain 
at the Grasmere Sports in the English lakeland. 
In all these events the confusing background of speech 
and sound has been disentangled for them and given 
its due proportions, its meaning, and its dramatic 
poignancy or essential significance by the descriptions 
of the commentator. The listener with any degree of 
imagination who heard, for instance, the unveiling 
ceremony of the Scottish War Memorial, could not 
have failed to conjure up the colour and emotion 
and the splendid pageantry (with Ian Hay, the 
novelist, as his guide and the bagpipes and the hymn- 
singing of the crowds in the background), of a scene 
that made its contribution to Scottish history. 

There is much room for the development of these 
running commentaries, both in scope and technique. 
Those sudden events, which go to the making of the 
more dramatic side of history cannot, as yet, be 
covered— events such as the arrival of Lindenbergh’s 
aeroplane after its trans-Atlantic flight, at the Le 
Bourget Aerodrome, Paris, and emergencies such as 


the breaking of a famous dam by a flooded river or 


the havoc of some sweeping prairie fire. Reasons of 
economy and expediency naturally prevent the 
broadcaster at present from undertaking records on 
the spot of such events. Large extra staffs of 
commentators and engineers would have to be held 
ready permanently for such work, while the running 
out of lines or the use of portable transmitters present 
a host of difficulties behind the scenes quite apart 
from those that are more apparent. 


The Commentator’s Task. 


It is by no means an easy matter to describe events 
and ceremonies over the microphone as they are 
actually taking place before you. For certain events 
special huts or shelters have been used to shield the 
commentators sound and other distracting 
factors, but even with these difficulties removed, 
the commentator has to weigh up very rapidly in his 
mind the various circumstances, details, and essentials 
of what is taking place, to give them their due 
proportion, and so to describe them as to make a 
composite and life-like picture for the listener at the 
other end, who has no visual images. It has, in fact, 
been suggested in certain quarters that the persons 
best fitted for this type of narrative are those who 
have been used to describing events of interest to 
parties of blind persons. With regard to sporting 
events, quite a number of journalists, who have 
obtained years of experience through reporting details 
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of matches to their newspapers over the telephone 
line, have been employed with success. Novelists 
and Members of Parliament have also undertaken 
these narrative accounts with a marked degree of 
success. Imagination, with a gift for lucid expression 
and a considerable amount of sang-froid, are needed 
for most kinds of running commentaries. The 
broadcast commentator has yet much to learn, but has 
undoubtedly begun to show the possibilities of some- 
thing that may truly be described as a new art-form. 
The “ eye-witness account,’ as it has come to be 
called, presents less difficult problems. Such an 
account is given from the studio after the event or 
emergency has taken place, and the narrator has some 
small measure of time in which to compose _ his 
narrative. For this reason the scope of this side of 
the broadcaster’s work is rather wider, but its power to 
impress smaller, than that of the running commentary. 


Parliament in the Home. 


Fresh fields still remain to be opened up. We have 
yet to see the microphone installed in the Houses of 
Parliament and the Council Chambers of Municipalities, 
though important speeches at meetings of the League 
of Nations in Geneva and speeches by the three leaders 
of the rival political parties at the last election have 
been broadcast in Great Britain, and the inaugural 
speech of President Coolidge was broadcast through 
a chain of stations in the United States. Many 
speeches also of general interest, by members of the 
Royal Family and public men have been relayed and 
broadcast from banquets and public ceremonies. 
When broadcasting eventually enters the _ political 
arena, it will do so in as neutral a capacity as 
Hansard’s, but it will be a more vital interpreter, and 
I think it will be found that its participation in the 
affairs of the nation, far from enflaming passion, will 
show the ordinary individual that there are political 
and social problems being faced seriously and earnestly 
even though from different points of view. If the 
debates of the law-givers of the nation are extended 
to the homes of the nation there will, I think, be an 
honest interest taken in them and a stimulation to 
thought among potential electors which is _ sadly 
lacking to-day. A noble and upright cause truly 
expressed in speech by any party will not fail to find 
a fair jury in the homes of the listening public. But 
the whole question is not one to be considered lightly. 
It presents a social problem of arresting interest and 
far-reaching possibility, and serves to show that 
broadcasting is a ‘‘ tide in the affairs of men,” and 
that it can no longer be regarded as something outside 
the vital interests and actions of humanity. 


The Month in Brief. 


A NEW FLYING RECORD was achieved on 5th August, 
when a German monoplane remained in the air for 52 hours 
23 minutes, after travelling more than 4,000 miles. The flight 
was made over a sixty-mile circuit in the neighbourhood of 
the Dessau aerodrome of the Junkers Company. The previous 
record of 51 hours 11 minutes was held by Mr. Chamberlin, 


the American airman. 


EXCAVATIONS AT COLOGNE begun last February have 
now disclosed many new facts about the Roman Rhine Flotilla 
which had a depot in the city until A.p. 250. On the site of 
the old Alteburg brewery the remains of barrack buildings have 
been discovered, including sleeping quarters, complete with 
heating and cooking arrangements. 


FREE POPULAR LECTURES are again offered to literary 
societies and other non-political clubs during the autumn and 
winter. As in previous years, Messrs. W. & G. Foyle, the 
booksellers, of Charing Cross Road, W.C., have engaged for this 
purpose the Rev. George Duncan, and they are prepared to 
entertain applications from within twenty-five miles of London, 
bearing all cost other than the lecturer’s travelling expenses. 


PLANS FOR CONTINUOUS OBSERVATION of the hydrogen 
atmosphere of the sun, with the object of recording all 
exceptional sun-spot outbursts and to learn exactly when they 
begin, were foreshadowed by Dr. George Hale, director of the 
Mount Wilson Observatory, in a paper to the Franklin Institute 
of Philadelphia. To aid in this undertaking, he has devised 
an inexpensive type of solar telescope and spectrohelioscope, 
of which it is hoped that at least eight may be used, well 
distributed around the world in longitude, in conjunction with 


available instruments. 


“ THE SCIENTIFIC AMERICAN ” has now changed its 
style to approximately the size of Discovery, which is an 
advantage for binding purposes, as a large bookshelf was 
previously required to house it. We like the first new numbers 
(July and August) but suggest that the practice of continuing 
an early article on a disconnected page at the end of the book— 
a displeasing feature of most American magazines—should 
not be allowed to mar future issues. 


ANOTHER WIRELESS PHOTOGRAPH method is announced 
from America, where the Radio Corporation has achieved 
transmission by means of a special paper sensitive to heat, 
instead of to light. A jet of hot air, which turns the surface 
black, is turned on and off by the received current, marking 
the paper black and white accordingly. 

IMPROVED APPARATUS for pond life collecting is described 
in a new catalogue we have received from Messrs. Flatters & 
Garnett, 309 Oxford Street, Manchester. Collecting stick 
outfits are shown at prices from 25s. to 715s. 6d. 
for obtaining diatom specimens from the surface of mud without 
disturbance or for skimming pond surfaces are also illustrated. 


Suction bulbs 


THE REMOVAL OF IVY from an old building at Brentwood 
has resulted in the discovery of the ruins of the old chapel of 
St. Thomas a Becket at Brentwood, which dates from the 
beginning of the thirteenth century. This was largely main- 
tained by the offerings of the pilgrims who travelled through 
the village on their way to Canterbury. 
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Book Reviews. 


The Corridors of Time: I.—Apes and Men. I1.—Hunters 
and Artists. By HARoLD PEAKE and HERBERT JOHN 
FLEURE. (Oxford, at the Clarendon Press. Each 5s. net), 

Prehistoric Man. Written and illustrated by KEITH HENDERSON. 
(Chatto & Windus. 7s. 6d. net). 

The two volumes first named above initiate a series which, 
when complete, will cover the whole of the prehistoric period 
of the development of man and his culture from the earliest 
stages down to historic times. In other words, after certain 
essential geological and palaeontological prolegomena, it will 
survey our present knowledge of the Stone Ages, the Bronze, 
and the Iron Ages. The series is intended to be popular in the 
best sense of that much abused term. There have been several 
attempts at popular treatment of this vast field, but few have 
Many writers have dealt successfully with 
the palaeolithic period, for the material admits readily of a 


been successful. 


certain unity and progression in treatment. When, however, 
the student enters upon the study of the neolithic and later 
ages, there is a danger that he may be overwhelmed by the 
mass of detailed evidence which additional discoveries, now 
becoming so frequent as research advances, may render not 
clearer but more obscure to all but the expert. In any general 
treatment of the subject of early man, however comprehensive 
it may aim at being, it is essential that there should be some 
central concept, which will define the line of development of 
the theme, and secure the close co-ordination and subordination 
of detail. In the treatment of the origin of our prehuman and 
human ancestors, and of palaeolithic culture, the study of 
chronology and type have been closely correlated, ranging 
the evolutionary and developmental factors in a scheme which 
can be readily grasped and to which new facts may be related 
even if they should require its serious modification. In the 
later periods, the New Stone Age, the Bronze and Iron Ages, 
until recent years the material has been in a state of chaos. 
More systematic study has reduced it to some order, but much 
still remains to be done before the reader who seeks an intro- 
duction to the prehistoric period as a whole can lay down his 
textbook with a feeling that however great may be the gaps 
in his information, whether due to his own ignorance or the 
lack of evidence, he has at any rate grasped a general scheme 
of the main lines of racial and cultural development. 

Although the two volumes under review close with the cultures 
which appear at the end of the palaeolithic period, it is neither 
unfair nor irrelevant to attempt to define what should be the 
essential features of a survey such as that which the authors 
have planned. Again, it would not be unfair to infer from the 
title which they have given to the series, as well as the note 
they strike in these two volumes, that this is very much what 
they have in view themselves. They attack their problems in 
If the 
reader turns to the pages which deal with the implements of 


the spirit of the historian and not of the antiquarian. 


the Chellean, Acheulean, or Mousterian cultures, he will find 
no minute, detailed, and measured description of each type— 
highly technical details of prime importance be it allowed, but 
only to the expert—and significant features only are stressed. 
What is significant is determined by the main line of argument, 
or perhaps it would be more correct to say the authors’ point 
of view. If this might be expressed fairly in a single phrase 
it would be that of “‘ historical perspective.’’ The treatment of 
the subject matter is evolutionary and developmental. 


With two recognized authorities such as Professor Fleure 
and Mr. Peake, a summary and concise treatment, even perhaps 
a little of dogmatism in controversial matters might be 
It is a special merit of these volumes that their 
tone is eminently judicial. The evidence is stated and carefully 
weighed, and conflicting views of different authorities are fairly 
set forth. While indicating their views, the authors on the 


pardonable. 


whole leave the reader to form his own opinion from the material 
which they put before him. Needless to say, that in covering 
from the beginning of all things to the end of the hunting age, 
when man in Western Europe was on the threshold of the stage 
of agriculture and domestication of animals, the problems which 
must thus be left in suspense are many and complex. They 
are stated with admirable clearness and the geological, palaeonto- 
logical, and archaeological evidence is marshalled with logical 
precision. The very helpful summary of the position in regard 
to the Ice Age and the able discussion of the evolutionary 
hypothesis in its application to man, may perhaps serve as 
instances in point, though only two of a number which might 
be cited. 

When so many books on archaeology have made the subject 
matter of an account of the Old Stone Age familiar to all, unless 
a reviewer proposes to deal with a book in minute detail, apart 
from noting any grave inaccuracy, perhaps his most useful 
function is to indicate its general character and method of 
treatment. Should the authors of ‘“‘ The Corridors of Time” 
maintain the note which they have struck in their first two 
volumes, they may perhaps come well within reach of the 
ideal for a writer on prehistory, so far as that is possible in the 
present stage of our knowledge. 

Prehistoric Man’”’ is a book on an 
It covers from the earliest beginnings 


«< 


Mr. Keith Henderson’s 
entirely different scale. 
to the Vikings, with an incidental trip across the Atlantic to the 
Maya of Central America. As nearly half the book is taken 
up with the Palaeolithic Age, the author’s treatment of the 
later stages is summary and at times no more than allusive. 
He has provided his readers with a lively narrative in which 
the personal note is strong and his individual views given full 
expression. As an artist Mr. Henderson gives an account of 
palaeolithic art which is fresh in tone and worthy of careful 


consideration. E. N. FALLAIZE. 


The Elements of General Zoology. By Wi .taM J. Dakin, D.Sc., 
F.Z.S., Professor of Zoology in the University of Liverpool. 
(Oxford University Press. 12s. 6d.). 

Professor Dakin of Liverpool has written a most interesting 
book which, however, hardly corresponds with its title. The 
main object of the book is to explain function. Morphology 
and structure are very largely neglected. As structure and 
classification are the fundamental preliminaries of the study of 
animal life, we feel that the book should be used by second- 
or third-year students who have already grasped something 
of the nature of what they are dealing with. With these 
exceptions we can heartily recommend the book. It is full of 
information difficult to find in the ordinary textbook, and it 
introduces students to a side of zoology which is daily becoming 
more and more important. It is difficult to pick out from so 
many chapters any salient one, but those on the sense organs 
and on the fresh-water fauna are particularly interesting. The 
book is very fully illustrated with over two hundred and fifty 
figures, most of which are good, though they vary in merit. 
We can heartily recommend this volume for students who 
have reached a certain stage. They will find much in it 
which they already know by heart, but they will find besides 
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that a mass of new material, lucidly set out and logically 
developed. The book is a credit to the Oxford University 
Press, who have produced it at the small price of twelve shillings 


and sixpence. 
A. E. S. 


The Spinning of Aeroplanes. By S. B. Gates, M.A. and L. W. 
BRYANT, B.Sc. Reports and Memoranda of the Aero- 
nautical Research Committee, No. 1o0o1. (H.M. Stationery 
Office. 6s. 6d.). 

This monograph is a comprehensive survey of recent work 
in this country on the spinning of aeroplanes. No general 
study has been made since the issue of an official pamphlet 
on the subject in 1918; since then a great deal of further 
information from model and full-scale sources has accumulated, 
and much solid progress has been made. It is the object of 
the authors to put on record the present state of our knowledge 
regarding the geometry and mechanics of the steady spin and 
the evidence on which that knowledge is based, together with 
speculations which can reasonably be advanced regarding the 
character of the as yet unanalysed motions of the entry to 
recovery from the steady spin. 

The work, divided into eleven chapters, is highly technical, 
but an endeavour has been made to provide for several classes of 
reader. It is suggested that those interested in practical con- 
clusions rather than in analyses, may find all they require in 
the three opening chapters. The first of these gives an 
elementary survey of the problem using only simpler 
mathematics ; the second summarizes the history of the subject, 
and the results of full-scale experience of the spin; whilst the 
third anticipates the analysis which follows, and collects the 
practical conclusions and recommendations which can be drawn 
fromit. The remaining chapters deal with theory and discussion 
of aerodynamic problems, while the report concludes with a short 
reference to future developments. 

The sources from which the material for the study has been 
drawn are mainly pilots’ evidence, full-scale observations, and 
wind tunnel experiments. The testimony of pilots regarding 
the spinning properties of many different aeroplane types has 
been collected from time to time. In the best circumstances 
this evidence would fall short of precision, and it is not surprising 
that the complicated and confusing character of the spinning 
motion seriously detracts from the normal scientific value of a 
personal impression. Pilots say that the majority of aeroplanes 
can be made to fall into a fast spin by some action of the lateral] 
controls—some indeed have been observed to spin at moderate 
rates with lateral controls held neutral. Some outstanding 
types attain very high rates of rotation in a spin, from which 
recovery is dangerously slow. On the other hand, a few types 
have been very reluctant to spin even with full rudder and 
ailerons. Besides these variations among the different types, 
it appears that an aeroplane has moods in its spinning behaviour 
and spins of different individual aeroplanes of the same type 
show marked differences, whilst spins of even the same aeroplane 
are often notably different on different flights and in the hands 
of different pilots. There is every reason to suspect that 
equilibrium conditions in a steady spin are very sensitive to 
some factors which are as yet only imperfectly understood. 

It should be remarked, however, that there is no unique 
motion which could be called the spin of a given aeroplane ; 
the steady spin is strictly a function of the control settings, 
and has infinite gradations from the “ tight’”’ or fast spin toa 
spiral glide of large radius at an incidence just above “ stalling.” 
There is no evidence that the steady spin is usually reached in 
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practice, when it is seldom that the manoeuvre is continued 
much beyond four turns. In fact, the most recent flying 
experience on more than one type of machine indicates that 
the difficulty of recovery increases with the number of turns, 
and records of angular velocity on the Bristol Fighter show that 
this aeroplane creeps towards a spin of high rate of rotation and 
large incidence. It may be, therefore, that many aeroplanes 
show a slow progression toward an equilibrium position in a 
“flat ’’ spin if left to spin for a large number of turns with the 
control stick hard back and the rudder hard over; and 


ce >? 


classification into ‘“‘ short ’”’ spins, easily recovered from, and 


spins from which recovery is difficult, may prove to be 


>) 


si long 
useful in explaining current flying experience in spins and in 
guarding against the danger of a prolonged manoeuvre. 

If it be admitted that there is no case for trying to abolish 
the spin from the flying régime, the problem of safety requires 
that it should be easy for a pilot (a) to avoid spin following 
a stall, and (b) to recover quickly from a voluntary spin. For 
the first requirement it has been shown that conventional 
ailerons must be replaced by a new type of control, but it is not 
yet known definitely whether this will also help to ensure safe 
recovery from an established spin; it apparently does so in 
the case of an Avro machine with which experiments were made. 


The Geography of Witchcraft. By MONTAGUE SUMMERS. The 
History of Civilization Series. (Kegan Paul. 21!s.). 

Mr. Summers, having written a history of witchcraft, now 
follows it up with ‘“‘ The Geography of Witchcraft.’’ Strictly 
speaking, however, his method is still historical, but on a regional] 
basis. He takes each of the countries where the witchcraft 
belief gave rise to judicial proceedings under either ecclesiastical 
or civil law, and describes the principal cases which were brought 
to light in that particular area in chronological order. He 
begins with Greece and Rome, tracing magicians and soothsayers 
who swarmed in the later Empire back to the priests of the 
oracles and shrines and to the “ goetes,’’ the charlatan vendors 
of charms and the fortune-tellers of Greece. In this chapter 
he also demonstrates the influence of the neo-platonists, of 
mithraism, of the gnostics, and other heretical sects in the 
formulation of the ritual and creed of the witch. It is this side 
of his subject which appeals most strongly to Mr. Summers. 
He writes throughout with the prepossessions of a theologian 
rather than with the impartiality of a historian. As a 
consequence, his account of the belief is partial only. Up 
to a certain point England, Scotland, New England, France, 
Germany, Italy and Spain are covered exhaustively. But 
what has become of the other European countries ? Sweden, 
with its infamous trial and condemnation of children, surely 
merited full treatment : Blocula, the rendez-vous of the Swedish 
witches, does not appear in the index; though mentioned in 
the text. Dr. Summers, in fact, tends to attach too little 
significance to the primitive side of the belief in favour of its 
heretical aspect. He ignores the Balkans, for instance, 
important as that area is for its connexion with certain elements 
in Greek and Roman belief. Even in those countries with which 
he does deal, too little stress is laid on the local primitive magical 
ideas upon which the generalized witchcraft ritual was super- 
imposed, either in fact or according to the statements of the 
prosecution. 

Within the limitations imposed by his method of approaching 
his subject, Mr. Summers writes with an enormous erudition. 
He has collected a mass of information relating to the earlier 
periods in each country with which he deals. Much of this is 
to be found in no other survey of the subject, while for the 
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later period, when prosecutions were rife throughout Europe, 
from the fifteenth to the seventeenth centuries, he has dealt 
more than adequately with the most important and significant 
cases. 

EF. N. F. 


A History of European Diplomacy, 1914-1925. By R. B. Mowat, 
M.A. (Edward Arnold & Co.  16s.). 

Diplomatic history is always a rather unsatisfying subject. 
It tends to deal more with the incidents of international relations 
than with the fundamental social and economic forces behind 
them 
to think that personalities play a greater part in moulding 


Reading a history of this kind one is in danger of coming 


policy than systems. One cannot help feeling this danger 


when reading Mr. Mowat’s admirable work. It certainly covers 
the field of European diplomacy between the dates mentioned 
in a most comprehensive manner, and it is a valuable collection 
of facts, gleaned from a most painstaking study of the important 
On the 


other hand, one does feel that just the conclusion of treaties 


international literature on this subject since the war. 


between states and the coming and going of politicians and 
diplomats to and from conferences, does but merely hide the 
interplay of vast human forces which drive the wheel of history. 
What a different colour does the French desire for Alsace and 
Lorraine acquire, when we remember the years of subterranean 
contest going on before the war between the French and German 
dominant control of the mineral 


heavy industries for the 


resources of the Khineland. What a much better explanation 


is afforded of the Turkish decision to side with the Central 
Powers, when one remembers the possession by the Deutsche 
Bank of the bulk of the shares in the Bagdad Railway. 

All Mr. Mowat’s ingenious implications of the wickedness of 
the German and Turkish politicians and statesmen, and the 
angelic character of their counterparts in the Allied lands, only 
show us one corner—and a very little corner—of the tableau of 
European history during these years. Moreover, although 
he tries to be fair, | am afraid the war is still too fresh in his 
memory to make it possible for him to see anything else but the 
Allied side of the case between the years 1914-18. Take an 
example: In his account of the Pact of London in chapter 1, he 
is convinced that ‘‘ Great Britain was bound by no engagements 
either to France or Russia.”’ Yet a page further on he admits 
that after the naval and military conversations with Irance 
(incidentally he forgets to mention the secret naval conversations 


Great 


with Russia for the invasion of the Pomeranian coast) 


READERS OUTSIDE THE PRIORY CHURCH OF ST. 


DISCOVERY 


Britain was morally bound and, as a self-respecting country, 
absolutely certain to give active aid to France in a European 
crisis.””’ One would obviously conclude that by allowing France 
to concentrate in the Mediterranean, we had contracted an 
obligation to France which, though only moral, was none the 
less as effective as if it had been placed on paper. 


’ 


Failure to see 
this may be good ‘ John Bullism,’’ but it accounts for much 
of the charges, often unfair, by continental neighbours of being 
a nation of hypocrites. Sir Edward Grey’s failure to avert 
the war by not being candid with Europe, and not telling the 
world the facts about the naval and military conversations, 
does not receive the place in Mr. Mowat’s history that it should, 
Yet it is essential that we should candidly examine these aspects 
of past history, if we are to be instrumental in creating that 
‘international opinion, recognized as not incompatible with 
patriotism,’’ to which Mr. Mowat refers in his preface. 

In that part of his history dealing with post-war diplomacy, 
the era of the conferences and the Kuhr invasion up to the 
Dawe’s Plan, Mr. Mowat gives a very fair and on the whole 
impartial review of the events. This part is, in my opinion, 
the most valuable of the book, if one leaves out those passages 
that refer to the 
one cannot expect an impartial judgment till more time has 


Bolsheviks and Soviet Russia, over whom 


elapsed. One must be thankful to him, however, that he has 
not retailed the story that Lenin was in receipt of a monthly 
cheque from the Kaiser while he was in Russia, and has given 
the story of the Brest-Litovsk negotiations substantially correct. 
The story of the negotiations between the Allies over Reparations 
is also well told, and the Germans are rightly shown in a very 
bad light, when they allowed their most provocative spokesman, 
Herr Stinnes, to speak for them at Spaa. 

In his last chapter on “ European Polity ’’ he is rather more 
sanguine about the prospects of the League of Nations than the 
When of the 
success of the League in preventing the Greco-Italian conflict 


present situation seems to admit. one reads 
in 1923 and the Greco-Bulgarian one in 1925, one is inclined to 
say, in the words of Falstaft: ‘‘ What just one pennyworth of 
bread in all this sack!’ I am afraid, moreover, the Turks 
would not take the same view about the impartial role of the 
League of Nations over the Irak boundary question, as Mr. 
Mowat does. We have, | fear, a long way to go before the 


League ceases to be a combination of the victorious states of 


‘ ”” 


Europe and becomes the organ of that “ international opinion 
that we all desire. 


M. PHILIPS PRICE. 


City Tours for Readers. 


THE London tours arranged by the publishers of Dzscovery 
have continued to attract large parties of readers, who under 
the guidance of Mr. Allen Walker are conducted through the 
Fleet Street 


The present series will be concluded this month, 


historic neighbourhood, where our offices are 
situated. 
when further parties will leave Bouverie House at 2.45 p.m. 
on the following dates, for which tickets (free of charge) may be 
obtained by applying in advance to the editor. 

7th St. Paul’s Cathedral. 

St. Martin’s, Ludgate; Remains of London Wall ; 
Stationers’ Hall. 

St. Andrew-by-the-Wardrobe ; 


(site of Shakespeare’s Southwark Theatre) ; 


Sept. 
13th 


Playhouse Yard 
The 
Apothecaries’ Hall. 

‘ Dickensland’”’: Staple Inn;  Furnival’s Inn; 
Old Houses on Holborn ; St. Sepulchre’s, Snow Hill. 
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